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This  monograph  is  the  result  of  intensive  research  on  one  unit  of 
eighteenth-century  American  industrial  life.  The  chief  purpose 
of  this  study  is  to  present  in  some  detail  an  account  of  the  origin  and 
progress  of  the  Pennsylvania  iron  industry  during  its  first  century  of 
development,  especially  its  social  and  economic  aspects.  The  story 
of  the  pioneers  who  laid  the  foundations  for  Pennsylvania’s  later  great 
iron  and  steel  industry;  the  details  of  the  early  charcoal  iron  industry, 
including  its  processes,  output,  and  markets;  the  close  association 
between  ironmaking  and  agriculture;  the  many  problems  that  had  to 
be  solved  as  a result  of  establishing  an  industry  under  new  conditions 
in  a new  country;  and  the  place  and  importance  of  iron  manufacture 
in  an  agrarian  civilization  present  a most  interesting,  and  even  fasci- 
nating, chapter  in  our  history. 

The  iron  industry  in  the  American  colonies  had  its  real  beginnings 
in  New  England  in  the  seventeenth  centur)',  but  it  was  not  until  the 
first  part  of  the  eighteenth  century  that  it  began  to  show  rapid  growth. 
It  was  in  this  period  that  Pennsylvania  started  on  her  industrial  career. 
After  the  middle  of  the  eighteenth  century,  Pennsylvania  became  the 
foremost  iron-producing  center  in  the  colonies.  From  this  time  on, 
steady  growth  was  made,  which  prepared  the  way  for  the  rapid  ex- 
pansion and  the  many  changes  that  were  to  follow. 

The  chronological  limits  of  this  work  have  been  set  from  the  period 
of  the  origin  of  iron  manufacture  in  Pennsylvania  to  the  year  1800. 
In  order  to  present  a true  perspective,  the  background  of  the  American 
iron  industry  has  been  briefly  sketched.  The  date  for  concluding  the 
study  has  been  chosen  partly  for  convenience  and  partly  because 
changes  were  beginning  to  take  place  that  finally  brought  in  a new 
industrial  era.  .\fter  1800,  the  application  of  large  quantities  of  capital 
to  industry,  the  improvements  made  in  transportation,  the  gradual 
broadening  of  markets  due  to  westw’ard  expansion,  and  the  beginning 
of  technological  changes  were  to  result  in  giving  industrial  life  a 
different  complexion.  The  charcoal  iron  industry  in  many  of  its 
branches  remained  throughout  the  nineteenth  century  and  even  later, 
but  during  this  period  new  processes  and  forms  of  organization  were 
being  established  that  marked  the  doom  of  the  earlier  methods  of 
iron  production. 


in 


Iron  manufacture  in  all  parts  of  the  country  during  the  eighteenth 
century  was  quite  similar  to  that  of  Pennsylvania.  The  forms  of 
organization,  the  types  of  ironworks,  the  methods  of  production,  the 
means  of  transportation,  and  the  problems  concerning  markets  were 
quite  similar.  Only  in  details  were  there  differences  and  these  were 
few.  The  broad  outlines  of  this  study,  therefore,  may  be  applied  to 
iron  manufacture  in  any  part  of  America  wdiere  iron  was  produced  in 
the  eighteenth  century. 

The  illustrations  used  in  this  volume  have  been  obtained  from  a 
variety  of  sources.  Several  have  been  furnished  by  Dr.  B.  F.  Fackenthal, 
Jr.,  Mr.  Richard  Peters,  Jr.,  Mr.  Charles  B.  Montgomery,  and  by  the 
Bucks  County  Historical  Society.  Many  are  from  the  author’s  collec- 
tion. As  no  contemporary  pictures  of  eighteenth-century  American  iron- 
works in  operation  could  be  found,  a few  illustrations  of  European 
ironworks  of  the  period  arc  included.  From  written  descriptions  it  is 
evident  that  the  American  works  were  similar  in  all  details  to  those  of 
Europe,  after  which  they  were  patterned.  These  illustrations  have  been 
taken  from  D.  Diderot  and  J.  B.  Alembert’s  Recueil  de  Planches  sur 
Ics  Sciences,  les  Arts  IJheranx,  et  les  Arts  Mechaniques  (Paris,  1765, 
Livourne,  1774)  . The  contemporary  plan  of  an  American  rolling  and 
slitting  mill  is  from  the  Transactions  of  the  American  Society  of  Me- 
chanical Engineers,  1881.  These  have  been  included  to  make  clearer 
the  descriptions  of  eighteenth-century  methods  and  processes.  Of  the 
many  old  mansion  houses  that  still  remain,  as  well  as  many  old 
ruined  furnace  stacks  and  other  evidences  of  an  almost  forgotten  in- 
dustry, only  a few  have  been  chosen  for  illustrative  purposes.  They 
have  been  selected  as  being  representative. 

The  author  desires  to  express  his  appreciation  for  the  courtesies 
extended  and  the  help  given  by  the  library  staffs  of  the  Historical 
Society  of  Pennsylvania,  the  .\merican  Philosophical  Society,  the 
Historical  Society  of  Western  Pennsylvania,  the  Pennsylvania  State 
Library,  the  Carnegie  Library  of  Pittsburgh,  the  many  historical  soci- 
eties of  Pennsylvania,  the  Library  of  Congress,  the  Baker  Library  of 
the  Business  Historical  Society,  the  New  York  Public  Library,  the 
William  L.  Clements  Library  of  .\merican  History,  and  to  the  officials 
of  the  Public  Record  Office,  London.  He  acknowledges  gratefully  his 
obligations  to  many  who  have  given  constructive  criticisms,  suggestions, 
and  encouragement,  including  Dr.  B.  F.  Fackenthal,  Jr.,  of  Riegelsville; 
Mr.  Richard  Peters,  Jr.,  of  Philadelphia:  Mr.  Charles  B.  Montgomery, 
of  Philadelphia;  Professor  Asa  E.  Martin,  of  Pennsylvania  State  College; 
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Professor  John  VV.  Oliver,  of  the  University  of  Pittsburgh;  Professor 
Lawrence  H.  Gipson,  of  Lehigh  University;  Professor  Charles  M. 
Andrews,  of  Yale  University;  the  late  Professor  Albert  E.  McKinley; 
and  also  Professors  St.  George  L.  Sioussat,  Roy  F.  Nichols,  William  E. 
Lingelbach,  and  Professor  Emeritus  Edward  P.  Cheyney,  of  the  Uni- 
versity of  Pennsylvania,  and  Miss  M.  .\therton  Leach,  of  Philadelphia. 
The  author  takes  this  opportunity  of  thanking  also  the  Faculty  Re- 
search Committee  of  the  Universitv  of  Pennsylvania  and  the  Social 
Science  Research  Council  for  their  interest  and  for  grants-in-aid  to 
carry  out  the  project.  Grateful  acknowledgment  is  offered  to  the 
Pennsylvania  Historical  Commission,  Major  Frank  W.  Melvin,  chair- 
man, which  has  made  possible  the  publication  of  this  work,  and  to 
Mr.  Donald  A.  Cadzow,  anthropologist  of  the  Pennsylvania  Historical 
Commission,  who  has  seen  it  through  the  press  to  completion.  To 
many  others  who  have  assisted,  the  author  tenders  thanks. 

LTmversity  of  Pennsvlv.ania  Arthur  Cecil  Rining 

May,  1938 


This  book  was  published  originally  by  the  Pennsylvania  Historical 
Commission  in  1938,  and  for  many  years  it  has  been  out  of  print.  Since 
1938  a new  generation  of  readers  has  matured.  Yet  Bining’s  Pennsyl- 
vania Iron  Manufacture  in  the  Eighteenth  Century  is  still  the  funda- 
mental study  of  the  development  of  the  iron  industry  in  Pennsylvania 
—Bining’s  companion  study  of  the  industry  in  the  nineteenth  century 
was  never  completed.  Understandably,  requests  for  Pennsylvania  Iron 
Manufacture  continue,  indicating  that  there  is,  and  has  been,  a demand 
for  a new  printing.  In  response,  the  Pennsylvania  Historical  and 
Museum  Commission  has  now  republished  Bining’s  famous  work. 
Some  editorial  changes  have  been  made,  as  well  as  some  improvements 
in  footnoting  and  bibliography;  several  illustrations  which  could  not 
be  reproduced  have  been  substituted  for  or  eliminated.  The  work  other- 
wise is  Dr.  Bining’s  as  originally  published,  with  no  change  of  its 
substance.  Its  publication  should,  however,  encourage  other  scholars 
to  give  fresh  interpretations  through  their  own  study  to  the  history 
of  this  industry. 

In  conclusion,  acknowledgment  is  made  to  Mrs.  Gail  M.  Gibson, 
who  edited  this  edition,  read  the  proof,  and  prepared  the  index. 
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Pottsgrove  Mansion,  Pottstown,  Built  by  John  Potts 


CHAPTER  I 


First  Attempts  at 
IronmaJ^ing  in  America 

IT  IS  improbable  that  tlie  natives  of  America  worked  iron  in  any 
way  for  practical  uses  before  the  white  man  earned  Certain  tribes 
on  different  parts  of  the  continent  used  the  reddish  oxide  as  pigment 
for  their  war  paints,-  meteors  fallen  from  the  sky  were  frequently 
beaten  into  objects  of  worship,  and  occasionally  small,  loose  pieces  of 
hematite  were  made  into  symbols  of  good  luckd  But  the  scattered 
masses  of  iron  ores  remained,  as  in  ages  past,  untouched.  When 
Christopher  Columbus  discovered  the  \Vest  Indies  in  1492,  he  found 
the  islands  inhabited  by  peaceful  natives,  who  were  not  antagonistic 
to  the  adventurous  Spaniards.  He  was  quite  sure  that  these  people 
of  San  Salvador,  the  island  he  first  reached,  had  no  knowledge  of  the 
use  of  iron  or  of  edged  weapons  of  any  sort,  for  they  showed  their 
ignorance  of  the  latter  by  grasping  the  swords  of  the  Spaniards,  some 
even  cutting  themselves.  Their  stage  of  culture  was  a lowly  one.  They 
pointed  their  javelins  with  fishbones,  and  their  darts  with  teeth  of 
fish.  They  brought  to  the  explorers  such  things  as  parrots,  cotton 
thread  in  balls,  and  darts,  for  which  they  received  in  exchange  red 
caps,  small  bells,  strings  of  glass  beads,  and  other  trinkets.^ 

While  seeking  feverishly  for  gold  on  many  islands  of  the  WTst  Indies, 
as  well  as  for  a route  or  passage  to  the  East  Indies,  Columbus  found 
no  natives  acquainted  with  the  use  of  “iron,  steel  or  firearms.’’®  The 


^Joseph  Doddridge,  Notes  on  the  Settlement  and  Indian  Wars  of  the  Western 
Parts  of  Virginia  and  Pemisylvariia  from  1763  to  1783  (.Vlbany,  1876)  , p.  77. 

^ \V'.  K.  Moorehead,  Hematite  Implements  of  the  United  States  (.Andover,  Mass., 
1912),  p.  57;  \V.  H.  Holmes,  “Traces  of  .Aboriginal  Operations  in  an  Iron  Mine 
Near  Leslie,  Missouri,”  .Smithsonian  Institution,  Annual  Report  (1905).  pp.  723- 
726. 

® David  Zeisberger,  History  of  the  Northerri  American  Indians  (Columbus,  1910), 
pp.  28  ff.;  .A.  E.  Douglass,  “.A  Table  of  the  Ceographical  Distribution  of  .American 
Indian  Relics,”  .American  Museum  of  Natural  Historv,  Bulletin,  VIII  ( ) , 199-220. 

^Christopher  Columbus,  Journal  of  First  Voyage  to  America  (New  A'ork,  1924), 
pp.  24  ff. 

'’Christopher  Columbus,  Letters  and  Other  Original  Documents,  Publications  of 
the  Hakluyt  Society,  Series  I,  XLIII  (London,  1870),  pp.  6.  31,  38. 
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fourth  voyage,  begun  in  1502,  was  a pathetic  attempt  to  discover  the 
mainland  of  Asia  in  order  to  remove  the  ignominy  which  had  fallen 
upon  him.  In  the  course  of  this  last  voyage,  the  great  explorer  came 
in  contact  with  the  Indians  from  the  mainland  of  America.  Among 
the  articles  in  which  they  traded  were  mirrors  and  bracelets  of  gold, 
axeheads  of  copper,  and  flint  knives.  None  of  them,  however,  had  any 
tools,  utensils,  or  articles  made  of  iron.® 

When  the  Spaniards  under  Cortez  reached  Mexico  in  1519,  they 
found  a comparatively  well-developed  civilization  among  the  Aztecs. 
The  accounts  of  early  explorers,  painted  in  glowing  colors,  have  been 
found  to  contain  much  truth  because  of  the  numerous  remains 
which  have  been  examined  in  more  recent  years.  While  agriculture 
was  the  main  occupation  of  the  Aztecs,  manufactures  and  trade  were, 
relatively  speaking,  developed  to  a considerable  degree.  There  was 
some  specialization  in  industry,  and  regions  became  noted  for  certain 
products.  Markets  under  gosernment  supervision  were  held  regularly 
in  specified  places.  Silver,  lead,  and  tin  were  mined  at  Tasco,  and 
copper  was  taken  from  the  mountains  of  Zacotollan.  Tools  made  from 
an  alloy  of  tin  and  copper  with  the  aid  of  .silicious  dust  could  cut 
the  hardest  substances.  Knives,  razors,  and  swords  were  made  of 
“itztli”  (obsidian— a dark,  transparent  volcanic  glass)  . Gold,  found 
near  the  surface  of  the  eartlt  or  in  the  beds  of  rivers,  was  cast  into  bars. 
Vessels  of  gold  and  silver  were  made  and  often  carved  with  great  skill. 
But  the  use  of  iron  w'as  unknown  to  the  Aztecs,  in  spite  of  the  fact 
that  ferruginous  masses  were  scattered  over  the  surface  of  their 
tableland.'^ 

The  Incas  of  Peru,  likewise,  had  made  much  progress  in  the  arts 
of  civilization  by  the  time  Pizarro  and  his  men  discovered  their  country 
in  1527.  Like  the  Aztecs  of  Mexico,  they  smelted  and  worked  gold 
and  silver.®  The  royal  buildings  and  the  tombs  of  the  kings  have  been 
found  to  contain  valuable  vases  and  ornaments  of  elaborate  workman- 
ship. Their  tools  were  of  stone,  gem,  copper,  and  of  an  alloy  of  fin 
and  copper.  AVith  such  tools  they  cut  even  emeralds  and  other  precious 
stones.  But  they  did  not  use  iron.  Because  of  the  lack  of  iron  horse- 
shoes. Pizarro  on  several  of  his  marches  compelled  the  Indian  smiths 

“ J.  B.  Thacher,  Christopher  Columbus,  His  Life,  His  Works,  His  Remains  (New 
York.  1903-1901),  I,  ,569  ft. 

’ \Vk  H.  Prescott,  History  of  the  Conquest  of  Mexico  (Philadelphia,  1873),  I, 
141-143. 

“Garcilasco  Lasso  de  la  Vega,  Commentarios  Reales  (Madrid,  1722-1733),  I,  299- 
301. 


FIRST  ATTEMPTS  AT  IRONMAKING  IN  AMERICA  3 


to  shoe  the  horses  of  his  troops  with  silver,  which  apparently  proved 
satisfactory. Even  though  the  soil  of  Peru  contained  iron,  the  natives 
did  not  employ  it  in  any  way.^® 

The  Indians  of  the  north  were  far  inferior  in  civilization  to  those 
of  Mexico  and  Peru.  Of  their  prehistoric  remains,  stone  objects  are 
the  most  common.  There  have  been  found  in  large  quantities  stone 
weapons,  as  arrowheads,  knives,  axes,  and  celts;  stone  tools  of  many 
kinds,  such  as  hammers,  gouges,  scrapers,  drills,  and  chisels;  utensils 
which  include  soapstone  vessels,  mortars,  and  pestles;  and  ornaments 
of  stone,  as  pendants,  beads,  and  disks. All  iron  objects  unearthed 
in  the  old  Indian  mounds,  except  a few'  of  meteoric  iron,  are  of  Euro- 
pean manufacture,  or  date  after  the  time  when  Europeans  first  made 
contact  with  the  Indians. 

The  civilization  of  the  Pueblo  region  of  the  West  was  not  highly 
developed.  The  ruins  of  their  ‘‘apartment  houses” — the  strange  homes 
of  these  Indians— have  yielded  numerous  objects  of  stone,  bone,  and 
wood.  In  addition,  cotton  cloth,  mats  and  baskets  of  osier,  cords  of 
yucca  fibers,  and  pottery  of  various  types  remain  as  evidence  of  a race 
that  has  passed  away.  No  traces  of  iron  implements  or  tools,  however, 
have  ever  been  discovered  in  the  remnants  and  debris  w’hich  still  exist. 

It  may  seem  strange  that  the  Indians  did  not  use  iron,  the  most 
plentiful  metal  found  on  the  continent.  Among  the  more  primitive 
Indians  of  the  north,  iron  manufacture  might  not  be  expected.  But 
among  the  highly  skilled  artisans  of  Mexico  and  Peru,  the  question 
as  to  why  they  did  not  w'ork  iron  appears  to  be  a fair  one.  The  answer 
may  be  found  in  the  fact  that  gold,  silver,  copper,  and  lead  are  often 
found  in  a ‘‘free  state”— almost  pure— while  iron  is  never  obtained  free 
from  combinations  with  oxygen,  sulphur,  phosphorus,  silica,  and  other 
materials.  To  isolate  it  from  these  components  is  a relatively  difficult 
task.  Other  nations  of  antiquity  found  the  means  of  working  iron 
because  they  lacked  the  precious  metals  of  Mexico  and  Peru,  whereas 
in  these  countries  there  was  no  need  to  work  the  refractory  iron  when 
abounding  deposits  of  gold,  silver,  and  copper  could  be  used  for  their 
requirements. 

® Gonzalo  Fernandez  de  Oviedo  y Valdes.  Historia  General  y Natural  de  Las  In- 
dias  (Madrid,  1851),  IV,  213  If. 

“ T.  A.  Herrera,  Historia  General  (Madrid,  1726-1736),  V,  90-91. 

W.  K.  Moorehead,  Prehistoric  Implements  (Cincinnati,  1898),  pp.  17  If. 

Zeisberger,  Northern  America?!  Indians,  pp,  28  If. 

W.  R.  Birdsall,  “The  Cliff  Dwellings  of  the  Canons  of  the  Mesa  Verde,”  Ameri- 
can Geographic  Society,  Journal,  XXIII  (1891),  584-620. 
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Under  the  rule  of  the  Spaniards,  the  mining  of  precious  metals 
continued  and  developed  to  a great  extentd'^  Of  the  thousands  of 
mines  which  were  explored  and  exploited  by  the  Spaniards,  many 
became  famous.  Indian  and  Negro  workers  produced  great  wealth  for 
their  masters.  Large  quantities  of  gold  and  silver  were  sent  to  Spain, 
and  went  to  finance  the  wars  of  Europe.  No  attempt  was  made  by 
the  Spaniards,  however,  to  utilize  the  iron  ores  of  the  new  Spanish 
Empire  in  America. 

During  the  first  attempts  made  by  the  English  to  establish  colonies 
in  America,  iron  was  discovered.  The  expedition  of  Sir  Richard 
Grenville  which  was  sent  out  by  Sir  Walter  Raleigh  in  1585  found  iron 
ore  in  the  region  that  many  years  later  became  North  Carolina.  Thomas 
Hariot,  the  historian  of  the  expedition,  wrote  a short  account  of  the 
new  country.^®  In  it  he  stated  that  iron  ore  was  seen  in  many  places. 
Since  there  was  “an  infinite  store  of  wood”  at  hand,  and  because  of 
the  “want  of  wood  and  deereness  thereof  in  England,”  he  pointed  out 
it  would  be  profitable  to  manufacture  iron  in  the  new  colony. 
Famine  and  war  with  the  Indians  put  an  end  to  the  attempts  at 
settlement  and  to  Harlot’s  dream  of  iron  manufacture.  No  iron  was 
made  in  North  Carolina  until  after  the  opening  of  the  eighteenth 
century. 

About  twenty  years  later,  the  Virginia  Company  of  London  was 
chartered  to  colonize  Virginia,  and  within  a short  time  the  beginning 
of  the  first  permanent  English  colony  was  made.  Even  before  settle- 
ment, the  company  planned  to  smelt  the  iron  ores  of  the  New  World 
and  expected  that  the  iron  thus  produced  would  be  used  in  England 
for  the  manufacture  of  iron  articles.  Among  the  ambitious  plans  of 
the  company  was  the  production  of  glass  and  other  commodities.  As 

“Herrera,  Historia  General,  IV,  154-156;  Peter  Martyr,  The  Decades  of  the 
Newe  Worlde,  in  Richard  Eden,  ed..  The  First  Three  English  Books  on  America 
(Westminster,  1865)  , pp.  355  ff. 

“ F.  de  Fonseca  and  D.  C.  Urrutia,  Historia  General  de  Real  Hacienda  (1845- 
1853),  I,  297-387;  III,  6-140;  IV,  521-636;  V,  43-57.  .4  chapter  on  mines  and 
mining  may  be  found  in  H.  H.  Bancroft,  History  of  the  Pacific  States  of  North 
America,  VI,  Mexico  (San  Franciso,  1883)  , Chapter  XXVIII.  See  also  H.  I.  Priest- 
ley, The  Coming  of  the  White  Man,  1492-1848  (New  York,  1929)  , pp.  35,  39,  85-88, 
93-95. 

“Thomas  Hariot,  A Briefe  and  True  Report  of  the  New  Found  Land  of  Vir- 
ginia, 1590  (London,  1843). 

“/fotd.,  p.  17. 

“George  Barrington  to  the  Board  of  Trade,  February  1731/32,  W.  L.  Saun- 
ders, ed..  North  Carolina  Colonial  Records,  III,  337;  A.  Dobbs  to  the  Board  of 
Trade,  January  4,  1755,  ibid.,  V,  316-317;  VII,  898  ff.,  passim;  Governor  Tryon 
to  the  Earl  of  Hillsborough,  February  10,  1769,  ibid.,  VIII,  166;  Tryon  to  Hills- 
borough, February  8,  1771,  ibid.,  VIII,  496. 
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early  as  1608  a ship  sailed  away  from  Virginia  carrying  iron  ore,  which 
was  smelted  in  England  and  sold  to  the  East  Indian  Company^®  During 
these  early  years,  however,  the  visionary  dreams  of  dotting  the  wilder- 
ness of  a new'  continent  with  blazing  iron  furnaces  for  the  benefit  of 
the  mother  country  were  not  immediately  carried  out,  for  after  the 
early  trying  years  it  was  discovered  that  tobacco  could  be  profitably 
grown.  The  rich  bottom  lands  were  quickly  exploited  in  growing 
tobacco  for  the  European  market,  and  the  industrial  projects  w'ere 
neglected. 

However,  a group  of  men  with  industrial  leanings,  know'n  as  the 
Southampton  Adventurers,  decided  to  build  ironworks  under  patents 
granted  by  the  Virginia  Company  of  London.  A part  of  the  expected 
profits  w'as  to  be  used  in  the  Christianizing  and  educating  of  Indian 
children.  By  1621  the  construction  of  the  ironworks  was  well  under 
way.  20  It  was  located  on  the  west  side  of  Falling  Creek,  sixty-six  miles 
above  Jamestowm.^i  The  lighting  of  the  fires  at  the  works  was  the 
signal  for  the  terrible  massacre  by  the  Indians  on  March  22,  1622.^2 
John  Berkeley,  who  had  charge  of  erecting  and  conducting  the  w'orks, 
and  his  workmen  were  killed,  while  the  plant  itself  was  completely 
destroyed.  Before  the  Virginia  Company  had  time  to  recover  from 
this  blow',  its  troubles  wdth  the  English  government  increased.  In  1624 
its  charter  w'as  revoked,  and  Virginia  w'as  transformed  into  a royal 
colony. 23  During  the  years  that  follow'ed  the  catastrophe  at  the  settle- 
ment just  below'  the  falls  of  the  James  River,  suggestions  and  attempts 
W'ere  made  from  time  to  time  to  establish  ironw'orks  in  Virginia,  but 
without  success  for  almost  100  years,  w'hen  Governor  Spotsw'ood  began 
his  enterprises. 2^ 


’®Nova  Brittania  fl609)  in  Tracts  and  Other  Papers  Relating  Principally  to  the 
Origin,  Settlement,  and  Progress  of  the  Colonies  in  North  America  . . . to  1776,  ed. 
Peter  Force  (^Vashington,  1836-1846),  I,  No.  6,  p.  16;  A True  and  Sincere  Declara- 
tion of  the  Purpose  and  Ends  of  the  Plantation  in  .\lexander  Brown,  The  Genesis 
of  the  United  States  ("Boston,  1896)  , I,  340,  353,  356. 

^Calendar  of  State  Papers,  Colonial  Series,  East  Indies,  1513-1616  (London, 
1862)  . II,  181. 

Edw'ard  D.  N'eill,  ed..  History  of  the  Virginia  Company  of  London,  with  Let- 
ters to  and  from  the  First  Colony,  Never  Before  Published  (Sew  York,  1869)  , pp. 
239,  270,  283. 

“ Ibid.,  pp.  302  ff. 

^Ibid.,  p.  338. 

Susan  Mvra  Kingsbury,  ed..  The  Records  of  the  Virginia  Company  of  London: 
The  Court  Book,  from  the  Manuscript  in  the  Library  of  Congress  (Washington, 
1906)  , II,  469,  473-474.  For  an  account  of  Spotswood's  early  enterprises,  see  .\rthur 
C.  Bining,  British  Regulation  of  the  Colonial  Iron  Industry  (Philadelphia,  1933)  , 

pp.  20-21. 
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Typical  Cold-Blast  Charcoal  Furnace 


Tlie  colonial  iron  industry  was  first  established  in  New  England 
among  the  bog  ores  of  the  coastal  region.  In  1()29,  at  the  very  begin- 
ning of  the  (oloni/.ation  of  Massachusetts  Bay,  the  Court  of  Assistants 
in  London  ( ominissioned  an  agent,  Malbon,  to  make  a survey  of  the 
new  colony  with  the  hope  and  object  of  organizing  a company  and 
erecting  ironworks.  A short  time  later,  Thomas  Graves,  of  Gravesend, 
Kent,  received  a similar  (ommission.-''  Thus,  as  in  Virginia,  visionary 
industrial  schemes  were  worked  out.  It  was  not  until  1641,  however, 
that  John  Winthrop,  Jr.,  son  of  the  governor,  went  to  London  to 
.secure  capital  to  begin  the  building  of  ironworks  in  Massachusetts 
Bay  colony.  Two  years  later,  Robert  Bridges  followed  him,  taking 
evith  Iiim  some  specimens  of  bog  ore  horn  the  ponds  of  the  Saugus. 
Together  they  were  successfid,  and  the  “Company  of  LIndertakers  for 
the  Iron  Works”  was  formed. Not  only  was  capital  secured,  but 
skilled  workers  were  brought  from  England  to  produce  iron.  Winthrop 

^Historical  .Society  of  I’eniisvlvania,  Transcript  of  Board  of  Trade  Papers: 
Journals,  1675-1782,  XXXI,  342-313;  The  Official  Lelters  of  Alexander  Spotswood, 
Virginia  Historical  Society,  Collections,  New  Series,  I (1882),  II  (188.5). 

N.  B.  Shurtleff,  e<l.,  Records  of  the  (Governor  and  Company  of  the  Massachusetts 
Bay  in  New  England  (1628-86)  (Boston,  1853-1854)  , I,  28,  30,  32-33. 
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had  succeeded  in  interesting  “eleven  English  gentlemen”  in  the  project, 
and  they  subscribed  £1,000  to  establish  the  works.  In  1644  the  company 
was  incorporated  by  the  General  Court,  and  obtained  a monopoly  for 
making  iron  in  the  colony  for  twenty-one  years. As  the  capital  was 
insufficient,  citizens  were  invited  to  subscribe  to  the  project.-*  The 
company  was  freed  from  public  charges  and  from  taxation  upon  its 
stock.  The  proprietors  and  workers  were  exempted  from  military 
“trainings”  and  from  “watchings”  for  tlie  Indians  that  were  required 
of  other  citizens.-^  Furnaces  and  forges  were  built  at  Lynn,  on  the 
Saugus  River,  and  Braintree,  about  ten  miles  south  of  Boston.*® 

The  history  of  both  works  for  fifty  years  was  bound  up  with  litiga- 
tion. Suits  were  brought  by  the  company’s  agents  against  the  company, 
workmen  sought  legal  redress  for  wages  long  overdue,  and  creditors 
often  obtained  judgments.  Lawsuits  also  arose  because  of  damages 
to  neighboring  property  caused  by  the  breaking  of  dams.*^  A con- 
temporary writer,  amazed  at  the  entanglement  of  litigation,  stated  that 
“instead  of  drawing  out  bars  for  the  country’s  use,  there  was  hammered 
out  nothing  but  contention  and  lawsuits,  which  was  but  a bad  return 
for  the  undertakers.”  This  statement  was  somewhat  exaggerated,  for 
quantities  of  excellent  iron  were  smelted,  cast,  and  forged  from  the 
bog  ores  of  Massachusetts  at  both  these  works. 

It  was  not  long  before  the  neighboring  colony  of  Plymouth  attempted 
to  emulate  Massachusetts  Bay  colony  in  erecting  ironworks.  Timothy 
Hatherly,  one  of  the  founders  of  Scituate,  planned  to  manufacture 
iron  and  was  granted  lands  near  Mattakeeset  Pond  in  1650.  The 

”Jchn  ^V'inthrop.  Draft  of  Petition  to  Parliament,  ^Vinthrop  Papers,  ^^a.ssachu- 
setts  Historical  Society,  Collections,  Fifth  Series,  VIII  (1882)  , 36-37;  see  also 
Winthrop  Papers,  Massachusetts  Historical  Society,  Proceedings,  Second  Series, 
VIII  (1894)  , 14;  John  Winthrop,  History  of  h'eiv  England  (Boston,  1853)  , II, 
212. 

^^Shurtleff,  Records  of  ..  . Massachusetts  Bay,  II,  61. 

^Ibid.,  p.  103. 

Baker  Library,  Harvard  Business  School,  Lynn  Iron  Works  Manuscripts;  Win- 
throp Papers,  Massachusetts  Historical  Society,  Proceedings,  Second  Series,  VIII 
(1894),  13-17.  Tlie  Lynn  works  were  often  called  the  Hammersmith  Iron  Works 
because  the  skilled  workers  were  brought  over  from  Hammersmith.  England.  For 
the  history  of  these  woiks,  see  Alonzo  Lewis  and  J.  R.  Newhall,  History  of  Lynn 
(Boston,  1865)  , pp.  93-280,  j>assim:  E.  P.  Robinson,  ‘‘Sketches  of  Saugas,”  Historical 
Collections  of  the  Essex  Institute,  XVIII  (1881),  241-254;  W.  S.  Pattee,  History  of 
Old  Braintree  and  Quincy  (Quincy,  Mass.,  1878)  , pp.  450  ff. 

J.  E.  Dow,  ed..  Records  and  Files  of  the  Quarterly  Courts  of  Essex  County, 
Massachusetts  tSalem,  1911-1921),  I,  284  IE,  passim:  11,  130  fl.,  passim:  III,  42  fl., 
passim:  H',  150  fL,  passim:  V,  44  ff.,  passim;  VI,  166  ff.,  passim:  VII,  26  ff.,  passim; 
VIII,  38  ff..  passitn. 
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project  did  not  mature,  and  the  lands  reverted  to  the  colony.  It  was 
not  until  1702  that  a blast  furnace  was  built  in  this  region.^^  However, 
by  1656  a bloomery  forge  for  making  bar  iron  directly  from  the  ores 
had  been  built  in  Plymouth  colony  by  a company  composed  of  the 
citizens  of  Taunton.  The  plant  was  known  as  the  Raynham  Works. 
As  w^as  the  case  with  other  early  ironworks,  the  hammers  and  the  ma- 
chinery were  imported  from  England.  During  King  Philip’s  War, 
the  works  withstood  terrific  Indian  attacks.  This  forge  was  in  operation 
for  a period  of  about  200  years.*'*-’* 

Not  long  after  the  establishment  of  the  Taunton  forge  in  Plymouth, 
the  General  Court  of  Massachusetts  granted  to  the  inhabitants  of 
Concord  and  Lancaster  permission  to  erect  ironworks  because,  accord- 
ing to  the  charter,  of  the  failure  of  the  company  at  Lynn  and  Braintree 
to  provide  the  colony  with  a sufficient  amount  of  iron.^^  In  1674 
Nathaniel  and  Thomas  Leonard  made  a contract  with  John  Ruck  and 
others  of  Salem  to  forge  iron  at  Rowley.  This  forge  was  not  successful 
and  its  career  soon  came  to  an  end.-'**’  A few  other  bloomery  forges 
were  established  before  the  close  of  the  seventeenth  century  in  Massa- 
chusetts Bay  colony. 

The  manufacture  of  iron  was  begun  (piite  early  in  the  life  of  the 
colony  of  Connecticut.  John  Winthrop,  Jr.,  enthusiastic  over  his  in- 
dustrial schemes,  soon  after  organizing  the  colony  at  the  mouth  of  the 
Connecticut  River,  petitioned  tlie  Massachusetts  General  Court  for 
permission  to  lay  out  plantations  and  ironworks  at  Pequot  (New 
London)  .^6  This  was  granted  in  1644,  but  no  evidence  has  been 
found  to  show  that  the  w-orks  were  ever  built. In  partnership  with 
Whlliam  Paine  and  others,  however,  Winthrop  built  works  at  New 
Haven.  It  consisted  of  a blast  furnace  and  a forge  which  went  into 

"History  and  Description  of  Scituate,  Massachusetts,  1815.”  Massachusetts 
Historical  .Society,  Collections,  Second  Series,  IV  (1815)  , 224. 

Peres  Fobes,  “,4  Topographical  Description  of  the  Town  of  Raynham  in  the 
County  of  Bristol,  February  6,  1793,”  ibid..  First  Series,  III  (1810);  F.  Baylies, 
Historical  Memoir  of  the  Colony  of  New  Plymouth  (Boston,  1866)  , I,  Part  II, 
268;  \V.  R.  Deane,  Genealogical  Record  of  the  Leonard  Family  (Boston,  1851)  , 
pp.  5 If. 

**ShurtleIf,  Records  of  ..  . Massachusetts  Bay,  IV,  Part  I,  311. 

^ Dow,  Records  ...  of  ..  . Essex  County,  VI,  1-5,  passim;  J.  B.  Felt,  Annals  of 
Salem  (Salem,  Mass.,  1849)  , I,  282. 

“Shurtleff,  Records  of  ..  . Massachusetts  Bay,  I,  223;  Petition  of  John  Winthrop, 
|r.,  to  the  General  Court  of  Massachusetts,  28th  4th  month,  1644  (June  28,  1644)  , 
Winthrop  Papers,  Massachusetts  Historical  Society,  Collections,  Fourth  Series,  VI 
(1863)  , 5I7-5I8. 

Benjamin  Trumbull,  Complete  History  of  Connecticut  (New  Haven,  1818; 
new  ed..  New  London,  1898),  I,  169  IT. 
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operation  in  1657. In  an  attempt  to  secure  superior  ores,  vessels 
sailed  from  England  with  iron  ore  that  was  used  at  these  works.  Such 
ores  were  mixed  with  those  of  Connecticut.  The  plan  proved  to  be 
too  expensive,  and  the  local  ores  continued  to  be  used.  The  early 
ironworks,  built  along  the  coast,  Iiad  to  rely  chiefly  on  bog  ores  which 
were  taken  from  bogs  and  ponds.  It  was  not  until  the  middle  of  the 
eighteenth  century  that  the  rich  ore  deposits  of  western  Connecticut 
were  discovered  and  utilized. 

The  radical  Puritan  and  eloquent  preacher  Roger  Williams  at- 
tempted to  encourage  the  erection  of  ironworks  in  Rhode  Island.  In 
1654  he  asked  John  Winthrop,  Jr.,  to  assist  in  promoting  an  enterprise 
at  Providence.'**’  Soon  afterward,  Joseph  Jenks,  a machinist  and  moulder 
who  made  the  dies  for  the  pine  tree  shillings  and  had  worked  out  sev- 
eral inventions,**  left  Lynn  for  the  purpose  of  building  a bloomery  at 
Pawtucket.  This  forge  was  successful  for  many  years,  but  during  the 
Wampanoag  War  with  the  Narragansett  Indians  in  1675,  it  was  com- 
pletely destroyed.*-  It  is  probable  that  other  small  forges  were  estab- 
lished in  this  colony  before  the  century  closed,  but,  if  so,  no  record  has 
been  left  of  them. 

While  several  ironworks  were  established  in  New  England  before 
the  seventeenth  century  closed,  the  dreams  of  many  industrialists  of 
an  extensive  iron  industry  in  the  New  World  had  not  come  true.  In 
1673  Edward  Randolph,  commissioned  by  the  British  government  to 
examine  closely  into  the  affairs  of  Massachusetts,  reported  respecting 
New  England,  “There  be  five  ironworks  which  cast  no  guns.”*^  A few 
years  later  he  reported  to  the  home  government  the  existence  of  six. 
During  the  rest  of  the  century,  the  industry  made  little  progiess.  Al- 
though many  men  had  .shown  enthusiasm  and  had  done  all  they  possi- 
bly could  to  promote  the  production  of  iron,  many  factors  contributed 
to  prevent  the  development  of  tlie  industry.  Lawsuits,  Indian  attacks, 
prejudice  and  opposition  because  of  the  great  quantity  of  wood  used 

William  Paine  to  John  Winthrop,  Jr.,  26th  11th  month,  1657  (January  26, 
1658),  Winthrop  Papers,  Massachusetts  Historical  Society,  Collections,  Fourth 
Series,  VII  (1865) , 403. 

**  J.  G.  Palfrey,  History  of  Nexu  England  (Boston,  1859-1890),  II,  234  IT. 

“Roger  Williams  to  John  Whnthrop,  15th  12th  month,  1654  (February  15,  1655), 
Winthrop  Papers,  Massachusetts  Historical  Society,  Collections,  Fourth  Series,  VI 
(1863)  , 286-292. 

Shurtleff,  Records  of  ..  . Massachusetts  Ray,  HI,  65,  386;  IV,  Part  I,  233;  IV, 
Part  II,  348,  528. 

“Alonzo  Lewis,  History  of  Lynn  (Boston,  1844),  p.  121. 

“A.  Holmes,  American  Annals  (Cambridge,  1805),  I,  416. 
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A Refinery  Forge 
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for  the  charcoal  fuel,  and  a preference  for  English  iron  were  reasons 
that  prevented  the  growth  of  the  New  England  industry  before  1700. 
Soon  after  the  opening  of  the  eighteenth  century,  New  England  began 
to  manufacture  iron  articles  from  iron  received  from  old  England.  In 
1689  a duty  of  fifty-four  shillings  a ton  had  been  imposed  by  Parliament 
on  all  foreign  unwrought  iron  imported  into  England.  In  1703  a 
drawback  of  fifty  shillings  and  six  pence  was  allotved  on  its  re-exporta- 
tion.The  New  Englanders  took  advantage  of  the  opportunity  to 
import  iron  and  to  work  it  into  manufactured  goods.  By  1710  English 
manufacturers  began  to  complain  and  demanded  that  Parliament  dis- 
continue the  drawback  in  order  to  stifle  such  manufactures  in  the  New 
\Vorld.  It  was  about  this  time  that  the  iron  industry  took  root  in  New 
England.  By  1731  there  were  in  that  region  six  furnaces  that  cast 
hollow'  ware,  such  as  kettles,  pots,  and  pans:  nineteen  bloomery  forges; 
one  slitting  mill:  and  one  nail  works. Erom  this  time  on,  the  industry 
developed  and  grew. 

The  first  important  promoter  of  iron  manufacture  in  New  Jersey 
was  Colonel  Lewis  Morris,  who  in  1676  moved  to  New  Jersey  from 
Barbados.  Almost  immediately  he  and  several  associates  received  a 
grant  of  lands  and  the  right  “to  dig,  delve,  and  carry  away  all  such 
mines  for  iron  ...  to  the  iron  work.”'**’  These  works  were  located  at 
Shrewsburv,  near  Tinton  Ealls,  Monmouth  Countv,  and  had  been  built 
about  the  middle  of  the  century.*"  The  bog  ores  of  the  region  were 
used.  Linder  Morris  and  his  partners  the  works  prospered,  but  little 
further  was  done  in  the  manufacture  of  iron  in  this  colonv  until  the 
second  decade  of  the  eighteenth  century,  when  the  bog  ores  of  southern 
New  Jersey,  and  a little  later  the  rich  ores  of  northern  New  Jersey, 
were  utilized,  and  irontvorks  were  established  in  rapid  succession. 

Maryland  set  up  the  first  bloomery  in  1715,  about  a year  before  the 
first  forge  was  built  in  Pennsylvania.'*®  In  1718  samples  of  iron  made 

**  1 and  2 tVilliam  and  Nfarv,  c.  4:  2 and  3 .\nne.  c.  9. 
tV’illiam  Douglass,  British  Settlements  in  Xoj'th  America  (Boston,  1749-1753), 
I,  540;  II,  109. 

'“^'William  Adee  4Vhitehead.  ed.,  The  Papers  of  Lewis  Morris  (New  Jersey 
Historical  Society,  Collections,  I\’  [18521)  , 2,  3;  George  Scot,  “Model  of  the  Govern- 
ment of  the  Province  of  East  New  Jersey,”  in  .\ppendix  to  W.  A.  Whitehead, 
East  Jersey  Under  the  Proprietary  Governments  (Xe'vvark,  1875),  p.  271;  Samuel 
Smith,  The  Histoi-y  of  the  Colony  of  Xova-Caesarin  or  Neiv  Jersey  (Burlington, 
1765)  , p.  430;  4Vhitehead,  East  Jersey,  91. 

B.  O'Callaghan,  History  of  Xeic  Xetherland  (Xe'vv  York,  1843),  II,  342. 

^^’Adarn  .Anderson,  Historical  and  Chronological  Deduction  of  the  Origin  of 
Commerce  (London,  1787-1789)  . Ill,  63;  Harrv  Scrivenor,  A Comprehensive  History 
of  the  Iron  Trade  (London,  1841,  1856),  p.  68. 
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at  this  forge,  which  became  known  as  the  Principio  Forge  and  was 
located  at  the  head  of  the  bay  in  Cecil  County,  were  sent  to  Englandd^ 
Beginning  in  1719,  acts  were  passed  by  the  legislature  of  Maryland 
which  extinguished  the  rights  of  the  Lord  Proprietary  to  the  royalty 
on  minerals,  and  also  authorized  the  gift  of  100  acres  of  land  to  any 
who  would  establish  furnaces  and  forges  there.''*’  Following  the  build- 
ing of  the  furnace  of  the  Principio  Company  in  1 724,^1  much  progress 
was  made  in  the  manufacture  of  iron  in  Maryland,  due  largely  to 
legislative  encouragement.*’- 

Not  a single  ironworks  was  built  in  Pennsylvania  until  long  after 
the  English  Quakers  settled  there.  The  first  white  settlers  along  the 
Delaware  River  were  the  Dutch  and  the  Swedes.  The  people  of  these 
scattered  settlements,  however,  made  no  attempts  to  manufacture  iron. 
As  early  as  1623,  the  Dutch  from  New  Netherland  began  to  make 
settlements  on  the  South  (Delaware)  River.  They  were  not  successful, 
but  they  established  Fort  Nassau,  near  the  present  site  of  Gloucester, 
New  Jersey.  This  fort  was  established  primarily  as  a trading  post,  and 
remained  Dutch  headquarters  in  this  region  until  1651.  In  1638  the 
Swedes  appeared  on  the  Delaware  River.  They  made  a few  scattered 
settlements  along  the  river,  laid  out  farms,  began  trading  witli  the 
Indians  for  furs,  and  established  Fort  Christina  (Wilmington)  . In 
1642  Colonel  Johan  Printz,  a soldier  schooled  in  the  Thirty  Years’  War, 
was  appointed  by  the  Royal  Chancellor  of  Queen  Christina  as  the 
third  governor  of  New  Sweden.  Printz  did  not  like  the  location  of 
Fort  Christina  and  therefore  decided  on  Tinicum  Island  as  the  new 
site  for  his  fort,  settlement,  and  mansion,  because  the  island  gave  him 
excellent  command  of  the  river. Although  old  Sweden  was  rapidly 
developing  an  extensive  iron  industry  at  this  time,  and  many  Swedes 

^^Scrivenor,  History  of  the  Iron  Trade,  .Appendix,  p.  328. 

Laws  of  Maryland,  1719,  c.  XV;  1732,  c.  VII;  1736,  c,  XVII, 

excellent  sketch  of  the  Principio  Company  is  that  by  William  G.  Whitely, 
“The  Principio  Company,”  Pennsylvania  Magazine  of  History  and  Biography,  XI 
(1887),  63-68,  190-198,  288-295  (the  article  credited  to  W,  G,  Whitely  was  written 
by  Henry  Whitely)  . 

''-J,  H.  Alexander,  Report  on  the  Manufacture  of  Iron  Addressed  to  the  Governor 
of  Maryland  (Annapolis,  1840)  , pp,  70  ff.  For  a survey  of  the  entire  colonial  iron 
industry,  see  Bining,  British  Regulation,  chapter  1, 

“Israel  Acrelius,  A History  of  New  Sweden;  or  the  Settlements  on  the  River 
Delaware,  trans.  W,  M.  Reynolds,  Historical  Society  of  Pennsylvania,  Memoirs,  XI 
(1874)  , 73  ft.  In  Christoph  Daniel  Eheling,  "Delaware,"  in  his  Die  Vereinten 
Staateri  von  Norarnerika  (Erdbeschreibung  und  Geschichte  von  Amerika),  V [Ham- 
burg, 1799],  is  a good  account  of  the  history  of  Xew  Sweden  based  on  almost  all 
the  works  then  published. 
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were  fired  with  the  desire  to  emulate  the  mother  country  in  regard  to 
iron  manufacture,  in  the  New  World  they  faced  too  many  difficulties 
in  establishing  settlements  to  attempt  the  production  of  iron. 

The  Dutch  of  New  Netherland  were  at  first  too  busy  fighting  the 
Indians  in  several  regions  to  pay  much  attention  to  the  Swedish  settle- 
ments on  the  territory  claimed  by  tliem.  Printz’s  colony  flourished, 
but  there  was  marked  ill  feeling  between  the  Swedes  and  the  Dutch. 
An  agreement  was  made  in  1648  between  Governor  Stuyvesant,  the 
able  governor  of  New  Netherland,  and  leisurely  Governor  Printz 
whereby  each  promised  not  to  commit  any  hostile  act  against  the  other. 
However,  in  an  attempt  to  control  the  river,  Stuyvesant  in  1651  built 
Fort  Casimir  near  what  is  now  the  town  of  New  Castle,  Delaware. 
Three  years  later,  a Swedish  vessel  sailed  up  the  river  and  took  the  fort. 
The  next  year,  seven  ships  in  command  of  Cxovernor  Stuyvesant  left 
New  Amsterdam,  entered  the  Delaware  Bay,  and  recaptured  Fort 
Casimir.®^  This  marked  the  end  of  the  rivalry  between  the  Swedes  and 
the  Dutch  in  the  Delaware  Valley,  and  the  dreams  of  a New  Sweden 
in  America  faded  forever. 

Dutch  sway  was  short-lived.  In  1664,  without  a word  of  warning, 
an  English  fleet  attacked  New  Amsterdam.  In  spite  of  the  protests  and 
ravings  of  Stuyvesant,  the  entire  region  between  the  Hudson  and  the 
Delaware  rivers  was  seized  by  the  English  without  opposition.  Charles 
H granted  this  land  to  his  brother  James,  Duke  of  York.®’’ 

During  these  early  attempts  at  settlement,  conditions  were  not 
favorable  to  attempt  the  working  of  iron.  The  Dutch  were  quite 
interested  in  the  discovery  of  minerals  and  metals  at  a very  early  period. 
In  1646  Andrie  Hudde  received  instructions  from  William  Kieft,  di- 
rector general  of  New  Netherland,  to  discover  the  mineral  properties  in 
the  regions  of  the  Delaware  River.  The  Swedish  Governor  Printz, 
however,  incited  the  Indians  against  Hudde,  and  he  was  not  allowed 
to  proceed  beyond  the  falls  of  the  river  at  Trenton,  New  Jersey.®®  The 
rivalries  between  the  Dutch  and  the  Swedes  on  the  Delaware  un- 


“ .\crelius.  New  Sweden,  pp.  75  ff.;  Aniandus  Johnson,  The  Siuedish  Settlements 
on  the  Delaware,  1638-1664  (Philadelphia,  1911),  1,  117,  170. 

“ E.  B.  O'Callaghan,  ed,.  Documents  Relative  to  the  Colonial  History  of  the 
State  of  Neiu  York,  II  (.Albany,  1858),  272-276,  281, 

"Report  of  .Andreas  Hudde,  Coniinissarv  on  the  Delaware,”  New  York  Historical 
Society,  Collections,  Second  Series,  I (1841)  , 428;  B.  Fernow,  ed,.  Documents  Relat- 
ing to  the  History  of  the  Dutch  and  Swedish  Settlements  on  the  Delaware  River 
(Documents  Relating  to  the  Colonial  History  of  the  State  of  New  York,  XII  [.Albany, 
1877]) , 28. 
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doubtedly  played  a part  in  preventing  the  discovery  of  deposits  of  ore 
and  possibly  the  manufactiire  of  iron. 

The  first  iron  used  in  the  Delaware  settlements  came  from  Europe, 
and  was  rvorked  by  the  Dutch  and  Swedish  blacksmiths.  Iron  was 
needed  in  tlie  form  of  horseshoes,  tools,  nails,  hinges,  pots  and  pans, 
and  for  many  other  tises.  On  Tinicum  Island  during  Governor  Printz’s 
administration,  there  was  a large  blacksmith  shop  which  provided  iron 
implements  needed  by  the  colonists.  In  his  report  to  the  West  India 
Company  in  old  Sweden,  Governor  Printz  designated  the  various  kinds 
of.  artisans  that  were  urgently  needed  in  New  Sweden,  including 
blacksmiths  and  gunsmiths.-''’"  No  record  has  been  left,  however,  of  any 
attempt  to  utilize  the  loose  ores  of  nearby  regions,  or  the  black  magnetic 
iron  sand  which  existed  in  large  quantities  along  the  banks  of  the 
Delaware.®® 

Just  before  sailing  from  England  for  his  new  colony,  in  order  to 
have  direct  access  from  his  Province,  Pennsylvania,  to  the  ocean, 
William  Penn  secured  from  the  Duke  of  York  the  land  which  became 
known  as  the  three  lower  counties,  or  territories,  along  the  Delaware 
River. In  1701  these  counties  set  up  a separate  assembly,  although 
they  remained  under  tlie  same  governor  as  Pennsylvania  until  the 
Revolution.'’’'^  A consideration  of  early  iron  manufacture  in  Pennsyl- 
\ania  must  therefore  include  the  attempts  made  to  establish  ironworks 
in  the  region  which  now  constitutes  the  state  of  Delaware. 

Even  before  he  reached  .America,  William  Penn  had  written  a 
pamphlet,  in  1681,  in  which  he  mentioned  iron  among  the  com- 
modities “that  the  country  is  thought  capable  of.”'’’i  Again  in  1685, 
Penn  wrote  that  there  was  much  iron  and  wood  in  Pennsylvania.®^ 
.Although  he  was  connected  with  iron  manufacture  at  Hawkhurst, 
England,®®  and  was  anxious  to  see  ironworks  built  in  his  colony,  as  is 
quite  evident  in  his  correspondence,  Penn  took  no  active  steps  to 


Historical  Society  of  Pennsylvania,  Report  of  Governor  Printz  to  the  Right 
Honorable  West  India  Company.  The  report  has  been  translated  by  Gregory  R. 
Keen,  Pennsylvania  Magazine  of  History  and  Biography,  VII  (1883),  271-285. 
"^Acrelius,  New  Sweden,  p.  169. 

Historical  Society  of  Pennsylvania,  Penn  Manuscripts,  Charters  and  Frame  of 
Government,  Documents  5-7,  Deed,  Duke  of  York  to  William  Penn,  .August  24,  1682. 
'^Colonial  Records,  Pennsvlvania,  11,  116,  119,  120. 

AVilliam  Penn,  Some  Account  of  the  Province  of  Pennsylvania  (London,  1681), 

P- 

William  Penn,  A Further  Account  of  the  Province  of  Pennsylvania  and  its 
Improvements  (London,  1685),  p.  14. 

“Samuel  Smiles,  Industrial  Biography  (Boston,  1864),  p.  56. 
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establish  any  himself.  He  tried  to  encourage  others  to  erect  such 
works,  but  without  success.  Just  before  the  seventeenth  century  closed, 
Gabriel  Thomas,  a resident  of  Pennsvlvania,  wrote  that  the  quality  of 
iron  found  in  the  Province  was  richer  than  that  of  England,  and  that 
preparations  rvere  being  made  to  build  ironworks.®^  The  plan,  how- 
ever, did  not  mature.  After  Penn  returned  to  England  in  1701,  he 
tried  to  secure  the  aid  of  Englishmen,  especially  Sir  .\mbrose  Crowley, 
the  famous  Newcastle  ironmaster,  in  the  project,®'’  Because  interest 
was  lacking  in  the  colony,  and  as  it  Avas  impossible  to  get  English  aid, 
nothing  Avas  accomplished  at  this  time.®®  Penn  himself,  like  many 
others,  Avas  more  anxious  to  discover  silver,  lead,  and  tin,®"  His  cor- 
respondence shoAcs  at  times  that  he  Avas  hoping  to  retrieve  his  Avasted 
fortune  in  this  Avay, 

-Another  attempt,  dating  from  the  earliest  days  of  settlement,  to 
produce  and  manufacture  iron  in  Pennsvh  ania  also  failed.  As  early 
as  1682,  ’William  Penn  granted  an  exceedingly  liberal  charter  to  the 
Eree  Society  of  Traders,®*  The  plans  of  the  company  in  many  respects 
ran  parallel  to  those  of  the  earlier  \'irginia  Company  of  London.  In 
the  first  year  of  Quaker  settlement,  men  Avere  sent  from  England  to 
Durham,  about  fifty  miles  from  Philadelphia,  Many  manufactures 
Avere  planned,  including  the  production  of  iron.®®  But  the  rich  mines 
of  Durham  remained  untouched  until  James  Logan,  the  loyal  friend 
of  the  proprietors,  and  others  built  Avorks  there  about  1727  or  a 
little  earlier."® 

**  Gabriel  Thomas,  Historical  and  Geographical  Accounts  of  the  Province  and 
County  of  Pennsylvania  and  ll'est  lersey  in  America  (London,  1694;  reprinted 
N’etv  York,  1848)  , p,  28. 

Penn  to  Logan,  21st  4th  month,  1702  (June  21.  1702)  , Correspondence  Betieeen 
William  Penn  and  James  Logan  . . . and  Others.  1700-1750,  I.  ed.  Edward  .Armstrong 
(Historical  Society  of  Pennsvhania,  Memoirs,  IX  [1870]),  11,7,  Hereafter  cited  as 
Penn-Logan  Correspondence. 

°*Logan  to  Penn,  1st  10th  month,  1702  (December  I,  1702),  Penn-Logan  Cor- 
respondence, I,  149. 

Penn  to  Logan,  3rd  3rd  month,  1708  (Mav  3,  1708),  Pemi-Logan  Correspon- 
dence. H (Historical  Society  of  Pennsylvania,  Memoirs,  X [1872]),  269  ff.  See  also 
pp.  295,  297,  314-315,  323, 

.V  copy  of  the  charter  mav  be  found  in  Samuel  Hazard,  .dnnals  of  Pennsylvania 
from  the  Discovery  of  the  Delaware,  1609-1682  (Philadelphia,  1850)  , p.  542,  See 
also  Hazard,  United  States  Commercial  and  Statistical  Register  (Philadelphia, 
1839-1842).  I,  394;  Colonial  Records.  Pennsylvania,  H,  136,  153,  160,  163;  HI,  138, 

““June  4,  1682,  Penn-Logan  Correspondence,  II,  323, 

™ Historical  Society  of  Pennsshania.  Logan  Papers,  I,  Document  89,  Logan  to 
John  Penn,  December  6,  1727;  Penn  Manuscripts,  Indian  -MTairs,  1757-1772,  p.  105. 
There  is  evidence  to  show  that  iron  was  manufactured  at  Durham,  possibly  in  a 
bloomery,  before  1727  Avhen  the  blast  furnace  tvas  built. 
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Although  all  the  early  attempts  to  establish  ironworks  in  Pennsyl- 
vania failed,  increasing  amounts  of  iron  were  used  in  shipbuilding, 
from  the  earliest  days  of  Quaker  settlement.  Chain  plates  and  rudder 
iron,  as  well  as  spikes  and  nails,  were  necessary  in  the  construction  of 
vessels.  Iron  imported  from  England  in  the  form  of  bars  was  used  by 
the  Philadelphia  blacksmiths  and  other  ironworkers  for  this  purpose. 
An  early  Pennsylvania  poet-historian  as  early  as  1689  felt  moved  to 
sing  praises  to  this  developing  industry: 

Building  Ships 

Within  this  six  or  seven  year 
Many  good  ships  have  been  built  here. 

And  more,  some  say,  will  be  built  yet, 

For  here  is  timber  very  fit. 

Good  carpenters  who  bravely  thrive. 

And  master  builders  to  contrive 
Who  can  prepare  the  iron  stuff.'^“ 

The  neglect  of  the  great  iron  deposits  of  the  colony  in  a search  for 
precious  metals  was  also  pointed  out.  As  in  other  colonies,  many  with 
visions  of  securing  great  wealth  sought  gold  and  silver  to  the  neglect 
of  other  metals: 

Mines 

Besides  what  is  upon  the  land 
Here’s  divers  mines  now  come  to  hand 
In  many  places  some  do  find 
Good  iron,  which  they  do  not  mind; 

They  hunt  and  search  for  richer  stuff 
By  which  they  hope  to  make  enough: 

Some  men  without  digging  deep  in 
Have  found  and  run  both  lead  and  tin: 

And  here  is  copper  of  the  best 
That  ever  came  to  the  test 
In  shining  it  resembles  Sol 
For  which  sortie  do  it  much  extol. 

So  maulable  that  with  much  ease 
The  artificer,  when  he  please. 

Board  of  Trade  Papers:  Plantations  General,  1689-1780,  IX,  K7. 

’^Jolm  Holme,  “A  True  Relation  of  the  Flourishing  State  of  Pennsylvania,” 
Historical  Society  of  Pennsylvania,  Bulletin,  I (1845-1847),  161-180. 
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Makes  of  it  what  he  hath  a mind 
It  works  so  pliable  and  kind. 

But  little  progiess  yet  is  made 
In  any  of  this  mineral  trade; 

Some  small  beginnings  do  go  on 
And  more  may  be  ere  it  be  long. 

Had  we  but  men  of  wealth  and  skill, 

’Who  woidd  go  on  with  a good  will 
In  prosecuting  of  this  same, 

They  might  get  wealth,  honor  and  fame. 

More  might  be  said,  but  I have  reason 
To  leave  this  till  another  season. 

While  copper  mines  were  disco\ered  and  worked  at  different  times 
throughout  the  eighteenth  century,  copper  was  never  found  in  Penn- 
sylvania in  very  great  quantities. 

It  was  natural  that  blacksmiths  shoidd  be  the  first  to  attempt  to 
work  the  iron  ores,  found  loose  on  the  surface  of  the  earth,  into  much- 
needed  iron  implements  and  ware.  Richard  Frame,  another  early 
historian,  writing  in  1692,  became  lyrical  in  describing  such  an  instance: 

If  men  would  venture  for  to  dig  below. 

They  might  get  well  by  it  for  aught  I know: 

Those  Treasures  in  the  Earth  which  hidden  be. 

They  wdll  be  good,  whoever  lives  to  see. 

A certain  place  here  is,  where  some  begun 
To  try  some  Mettle,  and  have  made  it  run. 

Wherein  was  iron  absolutely  found. 

At  once  was  known  about  Forty  Pound. 

It  proved  quite  profitable,  although  difficult,  for  blacksmiths  to  work 
iron  from  the  rich  ores  during  the  early  days  of  the  colony.  Gabriel 
Thomas,  who  was  interested  in  securing  immigrants  for  the  new 
country,  wrote  that  his  neighbor  in  Philadelphia,  with  a Negro  helper, 
earned  fifty  shillings  in  one  day  by  working  up  100  pounds  of  iron.'^® 
Deputy  Governor  Keith,  at  the  beginning  of  his  administration,  wrote 

"/birf.,  p.  171. 

Ebeliiig.  Die  Vereinten  Staaten  von  Nordamerika,  IV,  89  ft.;  S.  W.  Pennypacker, 
Henry  Pennebecker  (Philadelphia,  1894),  pp.  76  ft. 

^“Richard  Frame,  A Short  Description  of  Pennsylvania,  1692  (Philadelphia,  1867), 
p.  4. 

’“Thomas,  Accounts  of  Pennsylvania,  p.  28. 
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to  the  Board  of  Trade  that  there  was  plenty  of  iron  in  Pennsylvania, 
and  asked  for  aid  in  establishing  ironworks.  He  complained  that 
blacksmiths  with  their  “common  furnaces  work  up  iron  to  great  ad- 
vantage and  in  such  great  quantities  as  thereby  to  discourage  the 
importation  and  lower  the  price  of  European  Iron,”'^’’’  Like  Governor 
Spotswood  in  Virginia,  Keith  believed  that  the  colonies  should  be 
encouraged  to  smelt  iron  for  the  mother  country  to  manufacture  into 
tools,  utensils,  and  other  iron  products.'^® 

The  method  of  working  iron  in  a blacksmith’s  forge  required  the 
highest  grade  of  ores  and  as  intense  a blast  as  was  possible  to  obtain 
from  the  small  blacksmitli’s  bellows,  whether  worked  by  hand  power 
or  water  power.  The  process  was  hard  and  tedious,  and  when  successful 
resulted  in  but  a small  amount  of  iron.  Although  iron  ores  were 
abundant,  dense  forests  at  hand  to  supply  the  fuel,  and  many  streams 
and  creeks  to  furnish  water  power,  and  there  was  a pressing  need  for 
iron  tools,  implements,  and  utensils,  more  than  thirty  years  passed 
from  the  time  of  Penn’s  first  Quaker  settlement  until  the  first  bloomery 
forge  was  erected. 

’’Board  o£  Trade  Papers:  Properties,  1697-1776,  X (1),  Q140. 

Board  of  Trade  Papers:  Journals,  1675-1782,  XXXI,  342-343. 
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The  Iron  Plantations 

SCATTERED  here  and  there  over  southeastern  Pennsylvania, 
especially  in  the  Schuylkill  \halley,  trailing  through  the  wide 
Susquehanna  Valley,  along  the  beautiful  blue  Juniata,  and  across  the 
wooded  Alleghenies  may  still  be  found  the  ruins  of  old  furnaces.  Each 
ruin— a pile  of  large  stones  intertwined  with  leaves  and  the  wild  growth 
of  bramble— was  once  the  scene  of  great  activity,  the  center  of  a com- 
munity where  the  ironmaster  and  his  dependents  lived  and  labored. 
Here  the  pioneer  ironworkers  of  Pennsyhania,  toiling  hard,  produced 
iron  needed  for  manifold  purposes  and  played  their  part  in  laying  the 
foundation  of  a great  Commonwealth.  Although  most  of  these  com- 
munities, or  “iron  plantations,”  had  their  origins  in  the  eighteenth 
century,  many  remained  until  the  middle  of  the  nineteenth,  and  even 
later.  Whth  the  development  of  large  capitalistic  enterprises  and  in- 
dustrial consolidation  after  the  Civil  War,  they  gradually  disappeared 
and  became  mere  memories. 

In  many  places  where  iron  plantations  once  flourished,  nothing 
now  remains  except  the  stately  old  mansion  house.  Those  who  live 
there  today  can  usually  point  out  the  site  or  the  ruins  of  the  old  furnace 
or  forge  and  the  nearby  “cinder”  or  “slag”  heap  buried  beneath  a 
layer  of  soft  earth  and  leaves.  Such  mansion  houses  as  Reading 
(Redding) , "Warwick,  Coventry,  Stowe,  "Windsor,  Hopewell,  Pine,  Pool, 
Spring  Grove,  Boiling  Springs,  Elizabeth,  and  many  others  stand  as 
monuments  to  a race  of  fearless  ironmasters  who  faced  tremendous 
difficulties  in  obtaining  capital,  securing  skilled  workmen,  and  dealing 
with  metallurgical  problems  in  an  age  of  experimentation. 

Scarcely  a trace  is  left  of  the  many  forges  which  once  prospered.  As 
most  of  them  were  built  of  wood,  time  has  taken  its  toll  and  few 
remain.  One  or  two,  built  of  stone,  still  stand,  but  the  old  water 
wheels,  forge  hammers,  and  hearths  are  gone.  Within  those  walls  the 
forging  of  iron  has  given  way  to  the  grinding  of  grain,  or  to  the  sawing 
of  wood.  Most  of  the  houses  or  logr  cabins  where  the  ironworkers  lived 

O 

and  died  have  also  disappeared. 

During  the  eighteenth  century,  the  iron  industry  in  Pennsylvania 
was  organized  largely  on  plantations.  Many  of  these  consisted  of 
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Mansion  House,  Warwick  Furnace 


several  thousand  acres  of  land.  The  mansion  house,  the  homes  of  the 
workers,  the  furnace  and  forge  or  forges,  the  iron  mines,  the  charcoal 
house,  the  dense  woods  which  furnished  the  material  for  making 
charcoal,  the  office,  the  store,  the  gristmill,  the  sawmill,  the  blacksmith 
shop,  the  large  outside  bake  oven,  the  barns,  the  grain  fields,  and  the 
orchards  were  part  of  a very  interesting  and  almost  self-sufficing  com- 
munity. In  some  respects,  the  iron  plantations  resembled  small  feudal 
manors  of  medieval  Europe. 

It  is  not  strange  that  these  plantations  were  of  great  extent.  Much 
woodland  was  necessary  for  the  thousands  of  cords  of  wood  consumed 
annually  in  the  form  of  charcoal  by  each  furnace.  Forges  used  much 
less,  but  still  a relatively  large  amount,  of  fuel.  Many  acres  were  also 
needed  for  cultivating  grain  and  raising  the  food  required  by  the 
workers.  Thus,  after  Samuel  Nutt  began  the  manufacture  of  iron  on 
French  Creek,  as  the  forests  were  cut  down,  he  added  thousands  of  acres 
to  his  vast  estate.^  Elizabeth  plantation  consisted  of  10,124  acres,^ 
Durham  of  8,511  acres.  Boiling  Springs  of  7,000  acres,^  Reading  of 

'■Pennsylvania  Archives,  Third  Series,  I,  26,  55,  75. 

"Pennsylvania  Gazette,  December  5,  1765. 

''Ibid.,  September  7,  1769. 
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5,600  acres, ^ Martic  of  3,400  acres,®  W^arwick  of  1,796  acres,®  Pine  of 
1,280  acres,'’’  and  Thornburg  of  1,200  acres.®  During  the  latter  part 
of  the  eighteenth  century,  Colebrook  plantation  comprised  7,684  acres,® 
and  the  tract  upon  which  Cornwall  Furnace  and  Hopewell  forges 
stood  extended  over  9,669  acres. A few  were  much  smaller,  such  as 
Mount  Joy  (Valley  Forge)  plantation,  wdiich  about  the  middle  of  the 
century  included  only  375  acres,ii  and  Coventry,  which  in  1771  con- 
sisted of  600  acres.’’®  The  iron  plantations  organized  in  western  Penn- 
sylvania during  the  last  two  decades  of  the  century  were  in  general 
much  smaller  than  those  of  the  older  southeast.  The  Alliance  Iron 
Works  estate  consisted  of  only  a few-  hundred  acres.”®  On  the  smaller 
plantations,  the  ironmasters  were  forced  to  buy  most  of  their  w’ood 
from  farmers  and  from  the  owners  of  woodland  in  the  neighboring 
districts.”” 

The  mansion  house,  where  the  ironmaster  and  his  family  lived,  was 
usually  built  on  a low  hill  overlooking  the  furnace  or  forge.  In  the 
surrounding  flower  garden,  lilies,  violets,  pinks,  hollyhocks,  phlox,  and 
many  other  old-fashioned  flowers  bloomed.  The  house  was  stately  and 
commodious,  with  large  rooms,  wide,  open  fireplaces,  and  excellent 
furniture,  often  imported  from  Europe.  In  the  kitchen,  the  large 
kettle,  suspended  from  a crane  over  a wood  Are;  the  candlesticks  and 
glasses  on  the  mantelshelf  above;  and  the  pewter  plates,  china  dishes, 
and  brown  earthenware  in  the  corner  cupboard  ga^’e  a very  homelike 
appearance.  The  other  downstairs  rooms  contained  oak  or  mahogany 
furniture,  including  damask-covered  couches.  China  cups  and  saucers, 
imported  clelftware,  and  tankards  were  carefully  arranged  on  shelves. 
Fires  were  kept  burning  brightly  in  the  huge  fireplaces  during  the  long 
winter  evenings.  The  upstairs  rooms,  especially  the  guest  room,  con- 
tained curtained  beds,  massive  chests  of  drawers,  and  other  heavy 
furniture  of  the  period. 

^Pennsylvania  Archives,  Third  Series,  XII,  65. 

^Pennsylvania  Gazette,  January  5,  1769, 

^Pennsylvania  Archives,  Third  Series,  XII,  295. 

” Mrs.  Thomas  Potts  James,  Memorial  of  Thomas  Potts,  Jr.  (Cambridge,  1874), 
p.  65. 

® Cumberland  County  Courthouse,  Tax  Lists,  1769. 

“Coleman  vs.  Brooke,  Alden’s  Appeal  Record  (Philadelphia,  1878),  p.  88. 

^'^Ihid.,  p.  30. 

^Pennsylvania  Gazette,  .August  4,  September  26,  1751. 

^Pennsylvania  Archives,  Third  Series,  XI,  752. 

“Fayette  County  Courthouse,  Rolls  Office  Patent  Book  Xo.  15,  p.  97. 

“Coleman  vs.  Brooke,  Alden’s  Appeal  Record,  p.  139. 
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The  houses  of  the  ironmasters  built  in  the  west  during  the  beginnings 
of  the  iron  industry  there,  were  not  quite  as  pretentious  as  those  of  the 
older  east,  nor  were  they  so  well  furnished.  Yet,  built  only  of  wood 
and  plaster,  these  homes  stood  in  marked  contrast  with  the  crude 
workmen’s  cabins  which  surrounded  them.^®  The  large  stone  house 
erected  by  Nathaniel  Gibson  on  his  iron  plantation  at  Little  Falls, 
Fayette  County,  was  an  exception  and  was  one  of  the  first  large  and 
commodious  mansion  houses  constructed  in  the  Monongahela  country 
before  1800. 

In  the  east,  the  cottages  of  the  furnacemen,  forgemen,  miners,  farm- 
lands, and  other  workers  were  usually  small  stone  structures  or  were 
built  of  log  and  plaster  with  stone  chimneys. In  the  central  and 
western  parts  of  Pennsylvania,  they  were  more  often  log  cabins. All 
were  poorly  furnished.  Until  the  end  of  the  eighteenth  century,  rugs 
and  carpets  were  unknown  in  the  homes  of  the  workers.  Sanded  floors 
and  w'hitewashed  walls  often  made  for  cleanliness.  In  the  smaller 
houses,  there  were  but  two  rooms  with  a loft  above.  In  the  better 
type  of  workingmen’s  homes  was  an  additional  room  or  two.  Cooking 
was  done  at  tlie  fireplace,  which  also  provided  heat  during  the  winter 
months.  In  only  a few  homes  could  a cast-iron  stove  be  found.  Pewter 
dishes,  plates,  and  spoons:  iron  knives  and  forks;  and  wooden  bowls 
and  trenchers  were  the  utensils  used  in  these  homes  at  mealtime.  The 
bedrooms  were  bare  and  rarely  contained  mirrors,  tables,  wardrobes, 
drawers,  or  even  chairs. 

just  below  the  mansion  house  and  not  very  far  away  from  the 
dwellings  of  the  workmen  stood  the  furnace,  a truncated  pyramid  of 
stone.  Built  into  the  side  of  a small  hill  in  order  that  the  ore,  lime- 
stone flux,  and  charcoal  could  be  put  into  the  furnace  at  the  top,  it 
was  an  impressive  sight  when  in  blast.  The  intermittent  roar  of  the 
forced  blast  coidd  be  heard  a long  distance  away.  From  the  top  of  the 
furnace  stack  a stream  of  sparks  was  occasionally  emitted  as  the  flames 
lose  and  fell.  At  night  the  almost  smokeless  flames  cast  a lurid  glare 
upon  the  sky  which  was  visible  for  miles  around,  and  illuminated  the 
surrounding  buildings.  Whthin  the  main  casting  house,  or  casting  shed 
as  it  was  called,  which  was  built  directly  in  front  of  the  furnace,  the 

“Fayette  County  Courthouse,  Tax  Lists,  1789-1800;  Westmoreland  County  Court- 
house, Tax  Lists,  1789-1800. 

“ T.  Cazenove,  Journal.  1794,  trans.  and  ed.  R.  W.  Kelsey  (Haverford  1922), 
p.  36. 

” Doddridge,  Notes  on  ..  . Settlement,  p.  108. 

Ibid.,  pp.  137-138;  Cazenove,  Journal,  p.  84. 
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Store  and  Mansion  House,  Sally  Ann  Furnace 


“mysteries”  of  casting  were  carried  on.  Here  the  molten  metal  was 
run  from  the  hearth  into  the  waiting  molds  of  scorched  and  blackened 
sand.  Creaking  wagons  drawn  by  teams  of  horses  hauled  the  iron  ore 
up  the  furnace  road.  From  the  “bank.”  the  fillers  carried  their  baskets 
of  ore,  limestone,  and  charcoal  across  the  bridge  to  the  furnace  top. 
Pig  iron  was  the  chief  product  of  the  blast  furnace,  although  pots, 
pans,  kettles,  stove  plates,  and  firebacks  were  also  cast. 

The  forge,  where  the  pig  iron  was  refined  and  hammered  into  blooms, 
or  bars  of  wrought  iron,  was  generally  not  far  distant.  The  dull,  un- 
varied turning  of  the  water  wheel,  the  irregular  splash  of  falling  water, 
the  rhythmic  thump  of  the  hammer,  and  the  droning  sound  of  the 
anvil  were  a part  of  life  on  the  plantation.  "Within  the  forge,  half- 
naked  human  beings  of  strong  physique  swung  the  white-hot  pasty 
metal  from  the  hearths  to  the  great  hammers  by  means  of  wide-jawed 
tongs.  Under  the  steady  strokes  of  tlie  hammers,  amid  showers  of 
scintillating  sparks,  the  forgemen  drew  the  bar  to  given  sizes.  Bar  iron 
from  the  forges  was  used  by  blacksmiths  to  make  tools,  implements,  and 
ironware  of  different  sorts. 

In  the  midst  of  the  community  was  the  ironmaster’s  store.  All  the 
necessities  of  life  of  the  workmen  and  tlieir  families  were  secured  there. 
It  resembled  in  many  ways  a large  country  store  of  the  present  time, 
carrying  supplies  of  all  kinds.  Grains  and  vegetables  raised  on  the 
plantation;  flour  ground  at  tlie  mill;  the  meat  of  cattle  and  animals 
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bred  in  the  fields;  axes,  shovels,  chains,  and  hoes  made  by  the  planta- 
tion blacksmith;  sugar  and  molasses  from  the  West  Indies;  rum  from 
New  England;  and  imported  goods  from  old  England  could  be  pur- 
chased. Broadcloth,  linen,  flannel,  and  other  varieties  of  cloth  were 
kept,  as  well  as  shoes,  deerskins,  scythes,  fireplaces,  stoves,  and  castings. 
The  workers  depended  upon  the  store  for  drugs  and  medicines.  Jesuits’ 
bark  or  Peruvian  bark  and  medicines  called  “purges”  and  “vomits” 
were  obtainable.  Even  coffins  and  funeral  supplies  were  bought  at  the 
store.-o  The  store  was  a necessity  Itecause  of  the  distance  to  the  boroughs 
and  also  because  of  the  scarcity  of  money. 

On  the  stream  far  below  the  furnace  or  forge  was  the  gristmill,  built 
of  logs,  thick  boards,  or  stone.  Erom  the  high  gable,  a rope  like  a 
hangman’s,  for  raising  grain,  swung  in  the  breeze.  On  one  side  of  the 
building  the  ponderous  wheel,  dark  and  green  with  slimy  moss,  was 
driven  around  slowly  by  the  stream  of  water.  The  ceiling  of  the  mill 
was  covered  witli  cobwebs,  and  the  walls  whitened  with  meal  dust. 
The  sound  of  grinding  that  issued  forth  was  soft  and  low,  for  the 
machinery  was  all  made  of  wood. 

Almost  all  the  iron  plantations  possessed  a sawmill.  Timber  had 
to  be  prepared  for  erecting  Imildings  and  for  other  purposes. At  the 
beginning  of  the  eighteenth  century,  there  seemed  to  be  enough  wood 
in  the  dense  forests  to  last  for  ages.  However,  before  the  middle  of  the 
century,  the  traveler  Peter  Kahn  commented  on  the  high  prices  of 
lumber  in  the  neighborhood  of  Philadelphia  and  predicted  a shortage 
in  the  future.-'  This  was  due  not  alone  to  the  large  quantities  of  staves, 
shingles,  planks,  and  boards  which  were  exported,-^  but  also  to  the 
vast  amount  of  wood  consumed  by  furnaces  and  forges.-^  This  problem 
did  not  affect  the  west  at  this  time,  because  in  the  Alleghenies  and 
beyond  the  frontier  lay  vast  forests.-® 

“ Historical  Societt'  of  Pennsylvania,  Pennsylvania  Furnace  and  Forge  Ledgers. 

“’Historical  Society  of  Pennsylvania,  Potts  \raniiscripts  XXHI,  Pine  Forge  1748 
(1748-1757),  Day  Rook,  45,  52,  88  If.,  passim:  III,  Coventry  1734  (1734-1741),  19, 
28,  29,  54;  see  also  Ceorge  F.  Wanger,  “The  Day-Book  of  John  Potts,”  Pennsylvania- 
German,  VHI  (1907)  , 1203-129. 

“’Historical  Society  of  Pennsylvania,  Drinker  Letter  Book,  1786-1790,  p.  81,  Henry 
Drinker  to  Richard  Blackledge,  4th  10th  month,  1786  (December  4,  1786)  . 

“’Peter  Kahn,  Travels  into  North  America,  trans.  John  R.  Forster  (London, 
1770),  I,  92-94. 

“Acrelius,  New  Sweden,  p.  145. 

“‘Kalm,  Travels,  I,  93. 

Before  the  Revolution  several  furnaces  in  parts  of  southeastern  Pennsylvania 
had  been  forced  to  suspend  operations  because  of  lack  of  wood.  See  S.  G.  Hermelin, 
Report  About  the  Mines  in  the  United  States  of  America,  1783,  trans.  Amandus 
Johnson  (Philadelphia,  1931),  p.  74. 
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Old  Buildings,  Warwick  Furnace 


Ironmaking  was  only  a part  of  the  work  on  the  plantations.  All  the 
cereals— wheat,  buckwheat,  corn,  rye,  oats,  and  barley— were  grown. 
Plowing  was  mostly  done  with  horses;  occasionally  oxen  were  used.”" 
The  system  of  culti\'ation  was  poor.  Land  was  sown  with  wheat  until 
it  would  bear  wheat  no  longer,  then  with  barley  until  barley  would 
no  longer  thrive,  followed  by  oats,  buckwheat,  and  peas.  The  exhausted 
land  was  forsaken,  and  a new  piece  of  ground  cleared.-®  Flax  and  hemp 
were  cultivated  to  some  extent,  and  sheep  were  raised,  chiefly  for  wool.-® 
In  southeastern  Pennsylvania,  however,  several  decades  before  the  close 
of  the  eighteenth  century,  efforts  were  made  to  improve  agriculture 
and  stock  raising.  Men  like  Lynford  Lardner  were  interested  in  the 
movement  for  agrarian  reform  that  was  taking  place  in  England,  and 
applied  such  knowledge  as  they  learned  to  their  own  farms.  At  the 
Wharwick  iron  plantation  and  at  others,  long  before  the  century  closed, 
the  rotation  of  crops  was  practiced,  lime  was  tised  as  a corrector  of 
soil  acidity,  and  experiments  were  made  in  fertilization.  The  Phila- 
delphia Society  for  Promoting  Agriculture  offered  many  premiums  for 
agricultural  improvements.®®  Other  societies  were  organized,  such  as 

Pennsylvania  Furnace  and  Forge  Ledgers. 

^ Cazenove,  Journal,  p.  33. 

-^American  Husbandry  (London,  177,'3)  , L 171;  Kalm,  Travels,  I,  144-145. 

* Cazenove,  Jouryial,  p.  33. 

.An  .Address  from  the  Philadelphia  Society  for  Promoting  .Agriculture;  with  a 
Summary  of  its  Laws;  and  Premiums  Offered,”  Columbian  Magazine,  I (1787)  , 
34-39. 
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the  Blockley  and  Merion  Society  for  Promoting  Agriculture  and 
Rural  Economy.^i 

While  the  workmen  toiled  at  furnace,  forge,  or  mine,  the  women 
in  the  homes  spun  thread  and  wove  cloth  on  spinning  wheels  and 
looms.  In  haytime  and  harvest,  the  women  and  children  turned  out 
to  work  long  hours  in  the  fields.  Days  were  appointed  for  husking  bees, 
in  which  old  and  young  participated.  The  women  even  did  the  harder 
farm  work.  They  made  hay,  pulled  flax  and  turnips,  helped  at  thresh- 
ing, reaped  the  grain,  and  in  fact  did  almost  all  the  harvesting.^s 
The  workers  handled  little  money.  The  English,  Erench,  German, 
Dutch,  Portuguese,  and  Arabian  gold  and  silver  coins  and  the  bills  of 
credit  and  other  paper  currency  used  in  Philadelphia  and  occasionally 
in  the  scattered  boroughs  and  villages  were  rarely  seen  on  the  planta- 
tions.®® The  ironmaster  credited  his  workers  with  the  amount  earned 
by  them  each  day  on  one  side  of  the  ledger:  on  the  debit  side  he  made 
entries  of  merchandise  and  goods  bought  at  the  store.  Likewise,  the 
ironmaster  often  received  in  exchange  for  iron  sent  to  Philadelphia 
barrels  of  rum,  dozens  of  pairs  of  shoes,  and  other  merchandise,  which 
he  placed  in  his  store  to  be  sold  to  his  workmen.®^ 

As  most  of  the  iron  plantations  were  some  distance  from  the  bor- 
oughs, settlements,  and  \illages,  the  workers  did  not  travel  far.  On 
many  of  the  isolated  plantations,  especially  during  the  first  half  of  the 
century,  they  knew  little  of  wliat  was  happening  in  the  world  outside. 
.-Ml  their  interests  were  bound  up  in  their  community.  Not  often  did 
many  of  them  have  the  opportunity  even  to  see  the  stagecoaches  and 
stage  wagons  which  ran  from  Philadelphia  to  suclr  centers  as  New 
York,  Baltimore,®-’  Harrisburg.  Reading,  and  Bethlehem.®®  As  time 
tvent  on  and  some  of  the  regions  of  Pennsylvania  w’ere  built  up,  this 
isolation  tended  to  disappear.  The  iron  plantations  in  the  Schuylkill 
Valley,  for  instance,  Iry  the  end  of  the  eighteenth  century  were  in  a 
fairly  populous  district.®'^ 

Richard  Peters,  ‘‘On  the  Improvement  of  \Vorn-Out  Lands,”  Universal  Asylum 
and  Columbian  Magazine,  II  (1791),  27-31. 

“Pennsylvania  Furnace  and  Forge  Ledgers. 

^^Pennsylvania  Gazette,  September  16,  1742;  Thomas  Cooper,  Some  Information 
Respecting  America,  1793  (Dublin,  1794),  p.  145;  Cramer,  Pittsburgh  Almanack 
(1812). 

Pennsylvania  Furnace  and  Forge  Ledgers. 

Henry  Wansev,  An  Excursion  to  the  United  States  of  North  America,  1794 
(Salisbury,  England,  1798)  , p.  132;  Pennsylvania  Packet  and  Daily  Advertiser,  ]u\y  8, 
1788. 

“'Wansey,  Excursion,  pp.  152-153. 

“Duke  de  la  Rochefaucauld  Liancourt,  Voyage  dans  les  Etats-Unis  d’Amerique, 
fait  en  1795-1797  (Paris,  1799)  , I,  3 ff. 
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The  ironmaster  often  employed  a tutor  or  an  old  schoolmaster  to 
teach  his  children. The  children  of  the  workers  did  not  have  the 
opportunity  of  receiving  the  smallest  amount  of  training,  although 
occasionally  those  of  the  better-paid  workmen  obtained  instruction 
from  the  schoolmaster.^®  Frequently  the  clerk  or  bookkeeper  at  the 
plantation  store,  being  fairly  well  educated,  served  as  the  teacher.  The 
inadequate  number  of  church  schools,  or  even  the  neighborhood 
schools  which  developed  later, were  too  far  away  from  the  plantations 
to  be  of  service  to  those  who  lived  there.  This  was  true  not  only  in 
the  west,  but  also  in  the  more  settled  southeast  for  most  of  the  period. 

Churches  w'ere  too  few’  in  all  parts  of  Pennsylvania  during  the 
eighteenth  century. If  five  or  ten  miles  away,  church  could  be  at- 
tended occasionally  by  traveling  there  on  horseback  or  in  w’agons. 
Some  ironmasters,  like  “Baron"  Henry  William  Stiegel  at  Elizabeth, 
conducted  their  own  sacred  services.^®  Many  itinerant  preachers  called 
at  the  different  plantations.  According  to  tradition,  the  famous  George 
Whitefield  preached  at  AV^arwick.  The  rough  ironw’orkers  threatened 
to  kill  him,  but  his  life  was  saved  by  the  appearance  of  Mrs.  Robert 
Grace,  the  ironmaster’s  beautiful  wdfe,  who  became  a Methodist  her- 
self. She  allcw'ed  one  of  the  buildings  on  the  plantation  to  be  used 
as  a chapel.^®  Years  later,  Benjamin  Abbott,  a follow'er  and  imitator 
of  the  great  preacher,  wrote  of  his  visit  to  "W^arwick  in  1780.  He  stated 
that  Mrs.  Grace,  who  was  now'  old,  sent  a person  to  the  meeting  when 
he  preached  at  W^arwdck  to  prevent  the  ironworkers  from  killing  him, 
and  that  he  was  show'n  every  courtesy  by  her.'^^  John  Cuthbertson,  the 
first  Reformed  Presbyterian  minister  to  arrive  in  America  (1751), 
traveled  on  horseback  through  the  forests  from  one  community  to 
another.  He  visited  Reading  (Redding)  Furnace,  AVarw'ick,  Codorus, 


^ Potts  Manuscripts,  B.  XII.  Pottsgrove  1755  (1755-1765),  59;  V,  Pine  Forge 
1732  (1732-1743)  , 175.  Most  of  the  ledgers  contain  entries  of  payments  made 
to  schoolmasters. 

^ Ibid.,  XXIII.  Pine  Forge  1748  (1748-1757).  75;  XV,  Pottsgrove  1758  (1758- 
1769),  24,  75,  160,  171,  192,  234,  250. 

S.  Bolles,  Pennsylvania,  Province  and  State  (Philadelphia,  1899),  II,  435-436. 

Ibid.,  p.  436. 

C.  F.  Huch,  "Henry  'W’illiam  Stiegel,”  Pennsylvania  German,  IX  (1908),  72-73, 

James,  Thomas  Potts,  Jr.,  p.  387. 

“ He  wrote  in  part,  "Next  day  I set  oil  to  my  appointment  at  Potts  [Warwick] 
Furnace,  which  for  wickedness  was  next  door  to  hell.  Here  they  swore  that  they 
would  shoot  me.  Mrs.  Grace,  hearing  of  their  threats,  and  being  herself  unwell  and 
not  able  to  attend,  sent  a person  to  moderate  the  furnacemen  and  colliers.”  Ben- 
jamin Abbott,  Experience  and  Gospel  Labors  (Philadelphia,  1825),  pp,  80-81. 
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Office  Building,  Warwick  Furnace 


and  others.  Not  only  did  he  preach  and  comfort  his  people,  but  he 
also  butchered  their  cattle  at  the  various  places  where  he  called.'^s 
During  the  period  under  discussion,  most  of  the  inhabitants  of 
Pennsylvania  drank  much  liquor  and  strong  drink. The  ironmasters 
could  afford  sherry,  Catalonia,  Madeira,  Frenclr  and  Teneriffe  wines, 
Jamaica  spirits,  Bordeaux  claret,  and  bottled  porter. The  workers 
on  the  plantations  drank  much  rum,  whiskey,  gin,  cider,  and  beer.'** 
Drunkenness  among  the  furnace  workers  was  common.  It  was  for 
this  reason  that  the  legislature  passed  acts  in  1726^**  and  1736®**  pro- 
hibiting the  sale  of  liquors  near  the  furnaces.  By  the  first  act,  no 
public  house  could  be  licensed  within  two  miles  of  a furnace  unless 

Pittsburgli  't  heological  Seminary  of  the  United  Picshyterian  Church,  John  Ctith- 
hertson  Diary. 

It  was  computed  that  more  than  200,000  gallons  of  rum  alone  were  brought 
into  the  colony  in  1728.  Of  this  amount,  only  1 1,400  gallons  were  re-exported. 
More  than  £23,000  worth  of  rum  was  drunk  in  Pennsylvania  during  that  year. 
Poinsylvania  Gazette,  7th  11th  month,  1728-1729  (January  7,  1729).  For  the  latter 
part  of  the  century,  see  Johann  David  Schoepf,  Travels  in  the  Confederation,  1783- 
1781,  trans.  .A.  J.  Morrison  (Philadcljthia,  1911),  I,  363;  F.  .A.  Michaux,  Travels 
to  the  West  of  the  Alleghany  Mountains  (London,  1805),  pp.  39-40. 
^’’Pennsylvania  Packet  and  Daily  Adx'ertiser,  July  12,  1788. 

The  ledgers  of  the  furnaces  and  forges  contain  a large  nitmber  of  entries  of 
liejuor,  especially  rum,  bought  by  the  workmen. 

James  T.  Mitchell  and  Henry  Flanders,  eds.,  Pennsylvania  Statutes  at  Large, 
1700-1809  (Harrisburg,  1896-1915),  IV,  c.  293. 

^Mbid.,  c.  344. 
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the  ironmaster  gave  special  permission  at  the  time  application  was 
made  for  the  license.  The  act  of  1736  increased  the  radius  to  three 
miles.  There  was  always  a shortage  of  founders  and  skilled  workers, 
and  it  was  imperative  that  the  furnaces  be  attended  continually,  or 
serious  damage  might  result  from  the  furnace  running  cold,  from 
explosions,  or  from  other  mishaps.  The  hrst  act  stated  that  the  “sell- 
ing of  rum  and  other  strong  liquors  near  the  furnaces”  had  “proved 
very  prejudicial  and  injurious  to  the  undertakers. This  legislation 
gave  the  ironmasters  the  right  to  sell  liquors  to  their  own  employees. 
In  this  way  they  could  regulate  the  sale  of  such  beverages  and  at  the 
same  time  secure  a monopoly  of  their  distribution  within  the  area  of 
the  plantation  and  even  outside  its  limits.  The  large  consumption  of 
liquors  continued  throughout  the  eighteenth  century  and  into  the 
nineteenth. 5- 

While  the  lot  of  the  workers  on  the  plantations  was  one  of  toil, 
they  found  some  amusement  and  relaxation  in  occasional  barn  dances, 
corn  huskings,  and  country  parties.  Once  or  twice  a year  some  of 
them  were  fortunate  enough  to  be  able  to  travel  to  the  fair  held  at 
the  nearest  borough.'’^  By  virtue  of  their  charters,  the  boroughs  were 
allowed  to  hold  a market  each  week  and  two  fairs  a year.  The  fairs 
became  centers  of  attraction.  General  merchandise,  supplies,  and  live- 
stock were  sold.  Many  people  attended  them,  and  there  was  much  ex- 
citement and  pleasure.  Some  went  to  make  purchases:  others  planned 
a wild  frolic.  Horse  racing,  drinking,  and  gambling  often  prevailed. 
At  Bristol  in  1773,  the  council  resolved  that  the  fairs  were  useless  on 


Ibid.,  c.  293. 

“ Michaux.  Travels,  pp.  39-40. 

In  Pennsylvania,  the  term  borough  applies  to  incorporated  units  below  the 
rank  of  cities.  Before  the  Revolution,  onlv  a few  boroughs  were  chartered;  Phila- 
delphia soon  after  1684  {Colonial  Records,  Pennsylvania,  I,  117):  Germantown 
in  1691  {Pennsylvania  Archives,  First  Series,  I,  111-115);  Chester  in  1701  (Hazard, 
United  States  Commercial  and  Statistical  Register,  III,  264-265)  : Bristol  in  1720 
(ibid..  Ill,  312-314)  ; IVilmington,  which  is  now  in  Delaware,  in  1739  (Ordinances 
of  iVilmington,  pp.  145-150);  and  Lancaster  in  1742  (Hazard,  United  States  Com- 
mercial and  Statistical  Register,  III,  397-398)  . From  the  Revolution  to  1800,  the 
State  legislature  granted  charters  to  the  following  boroughs;  Lancaster,  1777 
(Mitchell  and  Flanders.  Statutes  at  I.arge,  IX,  c.  759);  Carlisle,  1782  (ibid.,  XI, 
c.  1029);  Reading,  1783  (ibid.,  c.  1031 );"  Bristol,  1787  (ibid.,  XII,  c.  1182);  York, 
1787  (ibid.,  c.  1315);  Easton,  1789  (ibid.,  XIII,  c.  1438);  Harrisburg,  1791  (ibid., 
XIV,  c.  1570);  Pittsburgh,  1794  {ibid.,  XV,  c.  1771);  Chester,  1795  (ibid.,  c.  1806); 
Bedford,  1795  (ibid.,  c.  1811);  Huntingdon,  1796  (ibid.,  c.  1892);  Uniontown,  1796 
(ibid.,  c.  1910);  Sunburv,  1797  (ibid.,  c.  1938);  Greensburg,  1799  (ibid.,  X\’L  c. 
2016);  W'est  Chester,  1799  (ibid.,  c.  2044);  Lebanon.  1799  {ibid.,  c.  2045); 
Frankford,  1800  {ibid.,  c.  2123)  . 
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account  of  the  large  number  of  shops  and  stores  in  the  borough,  and 
because  “debauchery,  idleness  and  drunkenness,  consequent  on  the 
meeting  of  the  lowest  people  together  is  a real  evil  and  calls  for 
redress. It  urged  the  legislature  to  abolish  them.  This  was  done  in 
1796. Other  boroughs  had  the  same  experience.  In  York,  Lancaster, 
and  Harrisburg,  the  fairs  were  abolished  in  1816.-'’®  Not  long  after- 
wards, they  disappeared  from  all  the  boroughs.  Agricultural  and 
mechanical  fairs  took  the  place  of  the  borough  fairs  which  were  a 
remnant  of  medieval  days. 

The  highways  which  led  from  the  plantations  to  the  outside  world 
and  connected  the  boroughs,  towns,  and  villages  were  picturesque. 
Quaint  signboards  of  taverns  along  the  road,  and  of  inns  and  shops 
in  the  boroughs  and  villages,  added  to  the  attractiveness  of  the  natural 
scenery.  The  Three  Crowns,  King’s  Head,  Grayhound,  Black  Horse, 
Unicorn,  Golden  Eagle,  and  Swan  were  but  a few.®'^  Every  craftsman 
and  shopman  had  his  sign  representing  his  calling,®®  After  the  Revo- 
lution many  changes  were  made  in  the  tavern  signs,  Tlie  British  Union 
Jack  became  the  Elag  of  the  Thirteen  United  States  of  America,  while, 
perhaps  to  save  the  cost  of  painting,  the  Golden  Lion  was  changed 
to  the  Yellow  Cat.®^ 

Along  tliese  roads  and  highways,  long  before  the  middle  of  the 
eighteenth  century,  tlie  famous  covered  wagons  which  later  played 
so  great  a part  in  the  westward  movement  were  transporting  merchan- 
dise, goods,  and  produce  to  and  from  Philadelphia,  and  between  the 
boroughs  and  towns.®®  I'hese  “freight  wagons,”  or  Conestoga  wagons 
as  they  came  to  be  called,  were  strongly  built,  the  body  sloping  for- 
ward very  slightly.  They  were  covered  with  coarse  cloth  stretched 
over  hoops.  More  than  7,000  were  in  use  by  1750.®*^  Pig  iron,  castings, 
and  bar  iron  were  hauled  from  tlie  furnaces  and  forges  in  heavy  open 

^ W.  P.  Holcomb,  Pennsylvania  Boroughs  (“Johns  Hopkins  University  Studies  in 
Historical  and  Political  Science,’’  IV  [Baltimore,  1886]),  41. 

'''^Mitchell  and  Flanders,  Statutes  at  Large,  XV,  c.  1904. 

Laws  of  Pennsylvania,  1816,  c.  XXL 

F.  Sachsc,  “The  4Vayside  Inns  on  the  Lancaster  Roadside  Between  Phila- 
delphia and  Lancaster,”  Pennsylvania  German  Society,  Proceedings,  XXI  (1912)  , 
Part  XXIIL  5-77;  Mrs.  .4.  M.  Earle,  Stage  Coach  and  Tavern  Days  (New  York, 
1901),  pp.  143  If.,  passim. 

M.  Chapin,  Early  American  Signboards  (Providence,  1926),  pp.  1 If. 

“/hid.,  pp.  8-9,  11. 

“John  Omwake,  The  Conestoga  Six-Horse  Bell  Teams  of  Eastern  Pennsylvania 
(Cincinnati,  1930)  , pp.  21  If. 

Douglass,  British  Settlements,  11,  333;  .Andrew  Burnaby,  Travels  Through  the 
Middle  States  of  North  America,  1759-1760  (London,  1775)  , p.  88. 
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wagons  over  tortuous  roads  to  the  main  highways.  The  cost  of  trans- 
portation under  these  conditions  was  exceedingly  high.  For  instance, 
the  cost  of  taking  one  ton  of  pig  iron,  which  sold  for  £5-0-0,  from 
Colebrookdale  Furnace  to  Philadelphia,  a distance  of  about  forty  miles, 
varied  from  £1-0-0  to  £2-0-0.®- 

Until  long  after  the  close  of  the  eighteenth  century,  the  roads  west 
of  Carlisle  were  extremely  poor.  Packhorses  carried  all  merchandise 
along  Indian  trails,  centuries  old,  to  the  frontier.  By  the  end  of  the 
century,  as  industry  marched  westward,  bar  iron  sent  from  the  Juniata 
regions  to  the  Monongahela  country  was  bent  into  the  shape  of  the 
letter  “U”  to  fit  the  backs  of  horses.  These  horses  were  led  over  the 
mountains  in  divisions  of  twelve  or  fifteen.  Each  horse  carried  about 
two  hundredweight.  They  traveled  in  single  file  in  charge  of  two 
men,  one  leading  and  the  other  at  the  end.®®  For  many  years,  Mercers- 
burg,  Franklin  County,  was  an  important  center  of  trade  with  the 
Indians  and  the  western  frontiersmen.®^  As  the  century  advanced,  iron- 
works were  built  farther  and  farther  westward,  following  the  trail  of 
the  moving  frontier.  By  the  close  of  the  eighteenth  century,  iron 
plantations  had  been  established  as  far  as  the  western  borders  of  the 
State,  and  even  beyond.®®  These  did  not  supply  the  west  with  all 
the  iron  which  was  needed,  and  for  many  years  after,  packhorses 
plodded  wearily  over  the  mountains  bearing  their  loads  of  bar  iron. 

Those  plantations  which  were  not  far  from  the  rivers  could  send 
their  iron  and  produce  to  market  by  water.  The  Schuylkill  River 
was  used  to  some  extent,  but  difficulties  in  navigation  prevented  its 
extensive  development  as  a waterway  during  this  period.®®  Iron  was 

Potts  Manuscripts,  Colebrookdale  Ledgers.  The  books  of  all  other  ironworks 
show  the  same  high  rate  for  transporting  iron.  Potts  Manuscripts,  B II,  Coventry 
1728  (1727-1734) , 80. 

“I.  D.  Rupp,  History  and  Topography  of  Dauphin,  Cumberland,  Franklin,  Bed- 
ford, Adams,  Perry,  Somerset,  Cambria  and  Indiana  Counties  (Lancaster,  1848)  , 
p.  376. 

■“Sherman  Day,  Historical  Collections  of  the  State  of  Pennsylvania  (Philadelphia, 
1843)  , pp.  354-355. 

A furnace  and  forge  had  been  built  in  the  Ohio  country  before  1799.  Pittsburgh 
Gazette,  February  2,  1799. 

■’■’The  ironworks  situated  near  the  Schuylkill  River  sent  part  of  its  iron  to  Phila- 
delphia in  small  boats.  The  records  show'  that  these  boats  carried  from  ten  to 
fifteen  tons.  The  cost  of  transportation  w'as  but  slightly  lower  than  by  road.  Potts 
Manuscripts  LXX,  Pine  Forge  1774  (1774-1781),  55,  56,  114;  LXXI,  Pottsgrove 
1772  (1772-1789),  272.  273;  B 11,  Coventry  1728  11727-1734),  56.  A memorandum 
of  goods  sent  by  boat  dow’n  the  Schuylkill  River  for  the  Philadelphia  market  from 
December  20,  1800,  to  June  20,  1801,  includes  20,000  barrels  of  flour,  600  barrels  of 
bread,  110  tons  of  iron,  as  well  as  great  quantities  of  country  products.  Pittsburgh 
Gazette,  July  10,  1801. 
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sent  from  Durham  down  the  Delaware  River  to  Philadelphia  in  boats 
first  designed  by  Robert  Durham  about  1750.*^’  W’^ashington  used  these 
boats  when  he  crossed  the  river  with  his  depleted  army  at  the  crucial 
time  in  1776  amid  the  snows  and  ice  of  winter.®®  The  Susquehanna 
River  was  also  used  to  some  extent.  Pig  iron,  bar  iron,  and  castings 
from  the  ironworks  as  far  west  as  the  Juniata  Valley  were  shipped 
down  the  Juniata  Ri\er  to  Middletown  on  the  Susquehanna.®®  From 
that  point  the  iron  was  sent  by  road  to  Philadelphia,  or  down  the 
Suscjuehanna  to  Baltimore  where  some  of  it  was  exported  to  Great 
Britain  and  to  the  \Wst  Indies.''®  Nor  was  iron  the  only  commodity 
sent  from  the  iron  plantations  to  Philadelphia  or  Baltimore  for  ex- 
port. Furs  and  skins  were  often  shipped  with  the  iron.'^i  By  the  last 
decade  of  the  century,  many  inqrro\ements  of  the  roads  and  water- 
ways of  the  State  were  planned.'^® 

Of  the  many  European  travelers  who  journeyed  through  Pennsyl- 
\ania  during  the  eighteenth  century,  only  a few  visited  the  iron  plan- 
tations. This  rvas  chiefly  because  these  communities  were  usually  a 
great  distance  from  the  main  higlnvays.  They  were  established  in  the 
more  remote  regions  because  of  nearness  to  ores  and  vast  w'oods.  In 
1734  Emanuel  Swedenborg,  Swedish  preacher,  theologian,  and  philos- 
opher, wrote  of  the  ironworks  on  the  Christiana  River  (New  Castle 
County)  , and  of  the  first  ironworks  erected  in  the  Schuylkill  Valley 
by  Thomas  Rutter  ,ind  Samuel  Nutt.  His  account  contains  the  earliest 
description  of  the  Pennsylvania  ironworks."®  Before  the  middle  of 
the  century,  Peter  Kalm,  Swedish  naturalist  and  traveler,  writing  of 

J.  L.  Riiigwalt,  Development  of  Transportation  Systems  in  the  United  States 
(Philadelphia,  1888),  p.  13;  Stewart  Pearce,  Annals  of  Luzerne  County  (Phila- 
delphia. 18(i0),  pp.  -15')-436;  Acrelitts.  New  Sweden,  [t.  165. 

tVashiiigton  to  President  of  Congress.  December  8,  1776.  in  Jared  Sparks,  ed.. 
Writings  of  C.eorge  Washington  (Itoston,  1837)  , IV,  206-207. 

'“'Boats  of  from  twehe  to  fifteen  tons  could  navigate  the  Juniata  to  within  a 
mile  or  two  of  Bedford.  It  took  fotir  men  to  push  such  a boat  up  the  stream. 
■Schoepf.  Travels,  I.  229. 

™-\trelius.  New  Siveden,  p.  165.  See  also  Bitting,  British  Regulation,  chapter  5 
and  appendix. 

Petinsylvania  Ftirttace  an<l  Forge  Ledgers. 

.\s  early  as  1769  atlcttipts  were  made  to  improve  the  inlatid  tiavigation  of  Penn- 
sylvatiia.  Johtt  Litkcns,  ‘'.\bstract  of  .Stttidry  Papers  and  Proposals  for  Improving 
the  Itilatid  Xavigatiott  of  Petnisvlvatiia  and  Marylatid,"  .\titerican  Philosophical 
.Society,  Transartions,  I.  o.s.  (1771),  293-300.  It  was  tiot  ttntil  the  last  decade  of 
the  cettlttry,  however,  that  ititernal  itnprovetitents  were  really  begun.  For  a list 
of  proposed  improvements  of  roads  and  waters,  see  Cooper,  Some  Information, 
pp.  39-47. 

” Ettianuel  .Swedenborg,  Regnurn  Suhterraneum  sive  Minerale  de  Ferro  (Dresden, 
1734)  , Part  I,  Section  13. 
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Ironmaster's  House,  Hopewell  Furnace 


his  travels,  noted  Crum  Creek  Forge,  which  was  not  far  from  the 
main  highway  to  Baltimore."^  Israel  Acrelius,  sent  to  the  Swedish 
parish  of  Christina  on  the  Delaware  River  as  minister  in  1749,  and 
who  remained  there  until  1756  when  he  returned  to  his  native  land, 
had  the  opportunity  of  visiting  many  of  the  Pennsylvania  iron  plan- 
tations, especially  those  of  the  Schuylkill  A'alley.'^^  Dr.  John  D.  Schoepf, 
a surgeon  rvho  accompanied  some  German  troops  to  this  country  dur- 
ing the  American  Revolution,  saw  and  wrote  about  many  of  the 
ironworks  in  southeastern  Pennsylvania.'®  In  the  western  country, 
Francois  Andre  Alichaux  called  at  Probst's  Works,  or  \Vestmoreland 
Furnace.  4Vriting  about  his  adventures,  he  stated; 

They  directed  me  at  the  foundry  which  road  I was  to  take, 
notwithstanding  I frequently  missed  my  way  on  account  of 
the  roads  being  mote  or  less  cut,  which  lead  to  the  different 
plantations  scattered  about  the  woods.'' 


Kalni,  Travels,  I,  167. 

"^.Acrelius,  New  Sweden,  pp.  164  ff. 

Schoepf,  Travels,  I,  197-216,  passim;  II,  4-8. 
” Michaux,  Travels,  p.  48. 
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One  of  the  few  native  Pennsylvanians  who  liked  to  travel  in  her  own 
land  was  Elizabeth  Drinker.  Leaving  Philadelphia  on  September  3, 
1764,  with  her  husband,  she  visited  Durham  Iron  Works.  In  her  diary 
she  wrote: 

Left  home  after  dinner— second  day;  B.  Booth  on  Horse- 
back, and  his  man  Robert;  H.  D.  and  E.  D.  in  the  Chaise. 
Drank  tea  at  the  Red  Lion,  13  miles  from  Phila.;  lodged  at 
Alexr.  Brown’s,  28  miles  from  town,  good  accommodations. 
Breakfasted  there  ye  4th,  then  went  to  James  Morgan’s  at 
Durham  Ironworks— 48  or  50  miles  from  home.  Roads  very 
bad;  stayed  there  to  dinner;  walked  to  the  Eurnace,  where 
we  saw  them  at  work  casting  iron  bars,  &c.'^® 

In  1777  the  gossipy  Jacob  Hiltzheimer  also  paid  Durham  a visit. 
In  his  Diary  he  wrote,  “Reached  George  Taylor’s  at  Galloway’s  Iron 
Works  [Durham]  where  w'e  had  everything  we  could  desire.’”^® 

After  the  Battle  of  the  Brandywine  in  1777,  George  Washington 
stopped  at  Reading  Furnace  in  Chester  County,®®  while  many  of  his 
men  were  sent  to  Warwick,  not  very  far  away.®i  At  this  time  these 
furnaces  and  many  others  were  busy  casting  cannon  and  cannon  balls 
for  the  Continental  army.  Washington  went  into  winter  quarters  at 
Valley  Forge  in  1777-1778.  The  famous  forge  there  was  burned  a few 
months  before  the  American  army  arrived  to  spend  the  winter. ®2 
Many  legends  and  traditions  have  grown  up  around  the  iron  plan- 
tations. The  “legend  of  the  hounds,’’  put  into  verse  by  George  H. 
Boker,  is  one  of  the  most  dramatic  and  interesting.®®  The  setting  of 
the  story  is  the  Colebrook  Furnace  in  Lebanon  County,  although  many 
claims  have  been  made  that  it  originated  at  several  other  furnaces. 
According  to  the  legend,  one  of  the  early  ironmasters  was  a man  of 
violent  temper,  a heavy  drinker,  and  exceedingly  cruel,  who  ruled 
over  his  community  like  a despot,  feared  by  all.  One  day  he  returned 
from  a fox  hunt,  enraged  and  cursing  because  the  hounds  had  played 
him  false.  He  drove  the  entire  pack  up  the  furnace  road  to  the  open 
blazing  tunnel  head.  With  whip  in  hand,  he  forced  them  one  by  one 

Henry  D,  Biddle,  ed..  Extracts  from  the  Journal  of  Elizabeth  Drinker  (Phila- 
delphia, 1889) , p.  20. 

C.  Parsons,  ed..  Extracts  from  the  Diary  of  Jacob  Hiltzheimer  (Philadelphia, 
1893)  , p.  36.  Joseph  Galloway  was  the  owner  of  the  Durham  Iron  Works  at  this 
time  and  had  leased  them  to  George  Taylor. 

“ Historical  Society  of  Pennsylvania,  Wayne  Manuscripts  IV,  Document  7,  Wash- 
ington to  Wayne,  September  19,  1777. 

W.  S.  Baker.  Itinerary  of  George  Washington  (Philadelphia,  1892),  pp.  90-91. 
“Journals  of  Captain  John  Montresor,’’  The  Montresor  Journals,  ed.  G.  D.  Scull 
(New-York  Historical  Society,  Collections,  XIV  [1882])  , 457. 

"The  Legend  of  the  Hounds,”  Lebanon  County  Historical  Society,  Publications, 
HI,  No.  1 (1905-1906),  33-50. 


THE  IRON  PLANTATIONS 


35 


into  the  flames  until  only  his  favorite  dog  remained,  quivering  with 
fear  at  his  side.  Picking  her  up,  he  made  a motion  as  though  he  were 
about  to  cast  her  into  the  furnace.  With  terror  in  her  eyes,  she  licked 
his  hand.  But  he  hurled  her  too  into  the  furnace  with  a curse.  A 
low,  fearful  moan  escaped  her,  and  it  was  all  over.  The  inhuman 
ironmaster  never  hunted  again  after  that.  Tortured  with  gout,  and 
with  senses  dulled  with  strong  drink,  he  sat  day  after  day  before  his 
open  fireplace.  He  seemed  to  have  no  further  interest  in  life.  One 
morning  he  failed  to  appear.  His  servants  found  him  seated  upright 
in  bed— dead,  his  hunting  whip  in  his  hand  and  his  eyes  set  in  terror. 
In  the  years  that  followed,  many  of  the  workers  who  lived  in  the 
neighborhood  testified  that  on  stormy  autumn  and  winter  nights  they 
had  heard  the  dread  baying  of  hounds,  and  had  seen  the  ironmaster 
flee  in  terrible  fright  before  them. 

Whether  or  not  there  is  any  foundation  for  this  legend  in  the 
character  of  the  ironmaster  at  Colebrook,  most  of  the  ironmasters  were 
kindly  men  who  took  a real  interest  in  the  everyday  life  of  their  de- 
pendents. Thomas  Rutter,  the  first  to  establish  ironworks  in  the  Prov- 
ince; Samuel  Nutt,  another  pioneer  of  industry;  Robert  Grace,  a close 
friend  of  Benjamin  Franklin;  Thomas  Potts  and  his  sons  and  descen- 
dants who  became  prominent  and  influential  in  iron  manufacture; 
the  Birds  of  Birdsboro;  the  erratic  Henry  William  Stiegel,  the  out- 
standing early  German  ironmaster;  the  Colemans,  Mayburys,  Olds, 
Grubbs,  and  many  others  were  all  men  who  had  much  sympathy  for 
their  workmen  and  treated  them  w'ell. 

A legend  similar  to  the  one  told  above  centers  around  Jacob’s  Creek 
Furnace  in  the  western  part  of  the  State.  Peter  Marmie,  a Frenchman 
and  former  private  secretary  to  Lafayette,  was  one  of  the  owners  of 
this  furnace.  After  a few  years  of  prosperity,  he  met  with  business  re- 
verses. After  his  failure,  according  to  the  story,  he  called  his  hounds 
to  him,  assembled  them  on  the  bridge  which  led  to  the  mouth  of 
the  furnace,  and  with  whip  in  hand  forced  them  into  the  blazing  fire 
below.  When  the  last  one  had  disappeared,  Marmie  himself  rushed 
headlong  into  the  inferno.  According  to  the  story,  the  fires  died  out 
and  were  never  rekindled.  The  stack  went  to  ruins,  the  once  prosper- 
ous community  disappeared,  and  desolation  marked  the  place  where 
activity  had  abounded.®^ 

**  R.  P.  Nevin,  Les  Trots  Rois  (Pittsburgh,  1888),  pp.  57-58.  There  seems  to  be 
some  grounds  for  the  origin  of  this  tragic  legend.  Marmie,  who  was  impulsive  and 
temperamental,  lost  all  his  wealth  because  of  his  connections  with  the  changing 
French  governments  during  the  years  following  the  French  Revolution.  No  evi- 
dence, however,  has  been  found  to  show  that  he  took  his  own  life. 
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Ruins  of  Alliance  (Jacob's  Creek)  Furnace 


It  is  true  that  many  of  the  ironmasters  kept  packs  of  hounds  and 
loved  to  hunt  the  fox.  The  hills  around  the  plantations  often  echoed 
the  hunter’s  horn  and  responded  to  the  baying  of  his  hounds.  Many 
ironmasters  imitated  the  life  of  English  gentry.  In  the  New  World 
there  was  more  isolation,  perhaps,  than  in  England,  but  the  Americans 
enjoyed  the  advantages  of  hunting,  fishing,  and  building  fortunes  that 
only  a virgin  country  could  give. 

Life  on  the  iron  plantations,  however,  was  cheerless  at  its  best  for 
those  who  had  to  toil  hard  and  long.  Wdiile  the  ironmaster  could 
secure  many  luxuries,  could  afford  to  travel,  even  to  Europe  occasion- 
ally, and  was  able  to  provide  teachers  for  his  children,  the  lot  of  the 
workers  w'as  indeed  very  hard.  There  were  few  material  comforts  of 
life.  It  was  a time  when  houses  were  lighted  with  tallow  candles, 
when  water  had  to  be  carried  from  springs  or  drawn  from  wells,  when 
only  a few  had  the  opportunity  of  even  an  elementary  education, 
when  medicine  as  commonly  practiced  was  a formulated  superstition, 
rather  than  a science,  and  doctors  purged  and  bled  their  patients. 
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The  few  who  traveled  did  so  on  horseback  or  in  jolting  stagecoach 
or  springless  stage  wagon,  over  rough  limestone  or  poor  clay  roads. 
On  the  other  hand,  stark  poverty  was  unknown  on  the  iron  planta- 
tions, in  spite  of  periods  of  occasional  depression.  The  wages  of  the 
skilled  workers  were  relatively  high  when  compared  with  wages  paid 
in  European  countries  of  the  same  time.*®  Initiative,  industry,  and 
aggressiveness  reaped  rew'ards,  for  a number  of  ironworkers  by  hard 
W'ork  and  constant  application  became  ironmasters  themselves. 

While  the  early  furnaces  and  forges  were  organized  on  plantations, 
most  of  the  other  types  of  ironworks  were  not.  Slitting  mills  at  which 
was  produced  slit  iron  for  making  nails;  plating  mills  where  bar  iron 
was  hammered  into  sheet  iron  or  tin  plate  iron;  steel  furnaces  where 
small  amounts  of  blister  steel  were  produced  for  making  tools;  and 
air  furnaces,  the  progenitors  of  modern  cupolas,  were  usually  built 
in  towns  or  boroughs.  A few  of  these,  however,  could  be  found  on 
plantations,  such  as  the  slitting  mill  on  the  Brandywine®®  and  the 
steel  furnace  at  Coventry.®'^  But  pig  iron  and  bar  iron  were  made  on 
the  iron  plantations.  These  plantations  originated  during  the  colonial 
period.  Beginning  in  southeastern  Pennsylvania  and  spreading  west- 
ward to  the  Monongahela  country,  they  played  an  important  part  in 
the  history  and  development  of  Pennsylvania  long  before  Pittsburgh 
became  a great  iron  and  steel  center. 

The  close  connection  between  ironmaking  and  agriculture  during 
the  eighteenth  and  part  of  the  nineteenth  centuries  contrasts  strangely 
with  the  industrial  organization  of  the  present  day.  Many  changes 
have  taken  place  in  the  ironworks.  The  small  stone  furnaces  have 
given  way  to  the  modern  blast  furnaces  with  their  towering  height 
of  100  feet  or  more,  their  four  huge  heating  stoves,  their  blowing 
engines  which  deliver  thousands  of  cubic  feet  of  blast  each  minute, 
the  array  of  dust  arresters,  gas  washers,  and  automatic  ore  and  coke 
handling  machinery  which  are  essentials  of  the  giants  of  modern 
metallurgical  devices.  The  forges  at  which  iron  was  hammered  out 
have  been  surpassed  by  rolling  mills  of  various  kinds.  W'^ater  power 
has  been  superseded  by  steam  and  electric  power,  while  coke  as  a fuel 
has  taken  the  place  of  charcoal  and  also  anthracite,  which  was  used 
to  some  extent  after  the  third  decade  of  the  nineteenth  century.  The 

It  has  been  pointed  out  that  wages  in  this  country  were  paid  to  the  iron  workers 
largely  "in  kind.” 

^Pennsylvania  Archives,  First  Series,  II,  57;  Colonial  Records,  Pennsylvania,  IX, 
635. 

^Pennsylvania  Archives,  Third  Series,  XI,  634,  752. 
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charcoal  iron  plantations  have  disappeared  and  have  become  mem- 
ories. The  pioneer  ironmasters  and  ironworkers  of  Pennsylvania,  how- 
ever, played  their  part  in  establishing  the  foundations  of  a great 
industry  which  today  makes  the  Pittsburgh  district  one  of  the  greatest 
iron  and  steel  centers  in  the  world. 


CHAPTER  III 


Establishment  of  the  Industry 

The  purpose  of  this  chapter  is  to  sketch  the  geographical  distri- 
bution of  the  ironworks  of  Pennsylvania  during  the  eighteenth 
century  and  to  point  out  the  extent  to  which  certain  regions  became 
industrialized,  even  during  this  early  period.  While  the  industry,  as 
it  originated,  developed,  and  spread,  was  quite  scattered  in  its  nature, 
there  were  forces  at  work  that  tended  to  concentrate  it  in  certain 
regions.  The  trend  can  be  noted  from  the  first  part  of  the  century, 
when  iron  manufacture  developed  in  southeastern  Pennsylvania, 
throughout  the  period  to  the  end  of  the  century,  when,  following 
the  moving  frontier  westward,  certain  regions  in  the  Monongahela 
country  became  to  some  degree  industrialized.  At  least  in  certain  areas 
there  can  be  traced,  in  outline,  industrial  development  that  fore- 
shadowed a new  era  that  was  not  far  distant. 

Several  factors  determined  the  locations  of  the  ironworks.  An  ade- 
quate supply  of  ore,  an  abundance  of  wood,  sufficient  water  power, 
convenience  of  transportation,  and  markets,  even  though  local,  were 
essential  for  the  successful  operation  of  these  early  industrial  plants. 
Of  these  requisites,  the  first  was  perhaps  the  most  important.  It  was 
because  of  the  discovery  of  good  ores  that  works  were  built  on  plan- 
tations, often  in  remote  regions,  at  times  without  regard  to  difficulties 
of  transportation  between  the  ironworks  and  the  outside  world.  The 
forests  and  streams,  important  and  necessary  to  iron  manufacture  dur- 
ing this  period,  were  considered  lesser  factors  because  of  their  abun- 
dance. The  markets,  usually  local  at  first,  gradually  broadened  as 
population  increased  and  settlement  expanded. 

Tfie  Schuylkill  Valley 

The  earliest  Pennsylvania  ironworks  were  built  along  the  tributaries 
of  the  Schuylkill  River.  In  the  years  following  the  erection  of  a 
bloomery  forge  in  1716  by  Thomas  Rutter  in  the  stillness  of  the  forests 
of  the  Manatawny  region,^  about  forty  miles  from  Philadelphia,  many 
ironworks  were  set  up  in  rapid  succession.  The  period  of  inertia  and 

^Library  Company  of  Philadelphia,  Dickinson  Letter  Book,  1713-1721,  Jonathan 
Dickinson  to  James  Logan,  1717;  Minute  Book  4,  Board  of  Property,  Pennsylvania 
Archives,  Second  Series,  XIX,  651;  Philadelphia  Weekly  Mercury,  Nov.  1,  1720; 
Pennsylvania  Gazette,  March  5-13,  1729-1730. 
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delay  was  past,  and  many  plans  were  made.  Colebrookdale  Furnace, 
named  after  the  famous  English  furnace  of  Abraham  Darby  in  Shrop- 
shire, was  the  pioneer  blast  furnace  of  the  colony.  Erected  on  Iron 
Stone  Creek,  a branch  of  the  Manatawny,  by  a company  headed  by 
Thomas  Rutter,-  this  furnace,  together  with  a forge,  remained  in 
operation  until  just  before  the  Revolution.  In  the  decades  that  fol- 
lowed the  erection  of  Colebrookdale  Iron  Works,  the  Manatawny 
region  became  the  scene  of  industry,  and  Berks  County  for  a time 
attained  the  industrial  leadership  of  America. 

Another  region  which  developed  industrially  at  the  same  time  as 
the  Manatawny  district  was  that  of  Coventry,  along  the  banks  of 
French  Creek.  This  winding  creek  furnished  the  power  for  many 
industries  as  time  went  on.  About  the  same  time  that  Thomas  Rutter 
was  erecting  his  bloomery  forge,  Samuel  Nutt,  Sr.,  who  in  the  early 
documents  is  described  as  a weaver,  began  clearing  the  dense  forests 
at  Coventry  for  another  bloomery,  which  was  the  beginning  of  the 
famous  Coventry  Iron  Works.  The  fires  were  lighted  in  1718.^  In 
partnership  with  William  Branson  and  Mordecai  Lincoln,  within  the 
next  few  years  Nutt  added  refinery  forges  and  a blast  furnace  to  the 
works.'*  In  1732  Samuel  Nutt,  Sr.,  decided  to  experiment  in  the  making 
of  steel,  and  a steel  furnace,  the  first  in  the  Province,  was  built. ^ It  was 
in  this  region  that  Reading  and  Warwick  fin  naces— frequently  men- 
tioned by  travelers  as  rivaling  English  furnaces  as  to  size  and  pro- 
duction of  iron  before  the  Revolution— were  established.*’’  Among  the 
important  works  of  this  period  was  the  Oley  Iron  Works,  operated 
by  the  ironmaster  Daniel  Udree.  It  was  in  the  Schuylkill  Valley  that 
the  Potts,  Rutter,  Nutt,  and  other  families  held  large  interests  in 
industrial  enterprises.'^ 

In  the  same  region,  the  Bird  family  began  its  many  enterprises. 


^The  chain  of  title  may  be  found  in  Berks  County  Courthouse,  Deed  Book  B,  I, 
358-360;  Patent  Book  A,  V,  377,  Land  granted  by  David  Powell  to  Thomas  Rutter; 
Book  F,  II,  206  If. 

® Minute  Book  II.  Board  of  Property,  Pennsylvania  Archives,  Second  Series,  XIX, 
612,  620;  Historical  Society  of  Pennsylvania,  Jacob  and  Isaac  Taylor  Papers  XIV, 
Document  2960,  Samuel  Nutt  to  Isaac  Taylor,  July  2,  1720;  C.  B.  Montgomery 
Manuscript  Collection,  Penn's  Lessees  vs.  Kahler,  1810,  Penn’s  Lessees  vs.  Mack, 
1810;  Readinger  Zeitung,  March  I,  1795. 

^ Potts  Manuscripts  11,  Coventry  1728  (1727-1734),  125,  130,  138;  passim,  Mont- 
gomery Collection,  copy  of  survey  warrant,  July  13,  1733,  B 1,  p.  101. 

Potts  Manuscripts  11,  Coventry  1728  (1727-1734),  214,  239;  III,  Coventry  1730 
(1730-1732),  132,  178,  371. 

^.‘Xcrelius,  New  Sweden,  p.  168;  Hernielin,  Mines,  p.  72. 

’’  For  a list  of  the  many  ironworks  built  in  Pennsylvania,  see  Appendix  A. 
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Courtesy  National  Park  Service 

Hopewell  Furnace,  Restored  and  Rebuilt 


The  first  was  Hopewell  Forge,  built  in  1744.*  Before  \\411iam  Bird 
died  in  1761,  he  had  established  three  forges  on  Hay  Creek,^  and  also 
Roxborough  Furnace  (later  called  Berkshire)  in  Heidelberg  Town- 
ship.After  the  death  of  his  father,  the  ambitious  Mark  Bird  decided 
to  expand  his  interests.  He  built  Hopewell  Furnace  in  1770  on  French 
Creek. Before  the  outbreak  of  the  Revolution,  he  had  added  a slit- 
ting mill  and  nailery  to  his  works,i“  and  not  long  afterwards  began 
to  produce  steel.  The  financial  difficulties  and  the  failure  of  Mark 

"Historical  Society  of  Peniisylvaina,  \Villiam  liird  .Vccoimt  Book,  1742-1750. 

” Historical  Society  of  Peiinsvlvania,  New  Pine  Forge  Cole  Book,  New  Pine  Ledgers, 
October,  1756;  Berks  County  Courthouse.  Orphans  Court  Record,  1752-1792,  I,  165, 
Petition,  Mark  Bird  to  Orphans  Court,  May  30,  1763;  Berks  County  Historical 
Society,  .Vnna  Krick  Manuscripts. 

“ New  Pine  Forge  Ledger,  William  Bird  Ledger,  p.  66;  Historical  Society  of  Penn- 
sylvania, Roxborough  Furnace  Ledger,  1758-1760.  Eventually  the  furnace  became 
the  property  of  George  Ege  (1790).  Berks  County  Courthouse,  Deed  Book  A,  11, 
544;  Reading  Weekly  Advertiser,  March  8,  1800. 

C.  B.  Montgomery  Manuscript  Collection. 

'-Pennsylvania  Packet,  March  26,  1788;  Berks  County  Courthouse,  Deed  Book  A, 
VlII,  402  ff.;  Potts  Manuscripts  LXX,  Pine  Forge  1774  (1744-1781)  , 188;  LXXIII, 
Pine  Forge  1781  (1781-1782),  10,  18. 
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Ruins  of  Sally  Ann  Furnace 


Bird  will  be  discussed  in  another  chapter.  In  1788  his  various  iron- 
works were  sold  separately.i^ 

It  was  during  this  period  that  Mount  Joy  Forge  (Valley  Forge) , 
made  famous  by  Washington  and  the  sufferings  of  his  army  during 
the  bleak  winter  of  1777-1778,  was  built  on  Valley  Creek. For  more 
than  a quarter  of  a century  it  produced  iron  to  meet  a local  demand, 
until  it  was  destroyed  by  the  British  in  1777.  For  many  years  there- 
after it  remained  in  ruins.  At  the  time,  it  belonged  to  Joseph  Potts 
and  William  Dew'ees.  The  works  were  finally  rebuilt  on  a much  larger 
scale,  and  Isaac  Potts  offered  them  for  sale  in  1790.  They  were  known 
then  as  the  Great  Valley  Works.^^ 

During  the  Revolution,  the  works  of  the  Schuylkill  Valley  were 
exceedingly  active,  and  played  a very  important  part  in  the  struggle. 
After  the  Peace  of  Paris  in  1783,  the  activity  in  building  new  iron- 

Pennsylvania  Packet,  March  26,  1788;  Berks  County  Courthouse,  Deed  Book  A, 
VIII,  402  ff.;  Reading  Weekly  Advertiser,  May  27,  1791,  December  14,  1799,  August 
29,  1801. 

'‘^^Pennsylvania  Gazette,  .April  4,  September  26,  1751;  Philadelphia  County  Court- 
house, Road  Docket  III,  155,  167,  171. 

'“‘Pennsylvania  Weekly  Mercury,  October  13,  1790;  Pennsylvania  Gazette,  No- 
vember 3,  1790. 
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works,  in  spite  of  the  depression  years  during  the  period  of  Confeder- 
ation, increased.!**  Not  only  were  blast  furnaces  such  as  Sally  Ann, 
Mount  Pleasant,  Dale,  Joanna,  Mary  Ann,  District,  and  others  built, 
as  well  as  many  forges  on  the  various  tributaries  of  the  Schuylkill,  but 
slitting  mills,  such  as  the  Vincent  mill  and  the  Cheltenham  works, 
were  also  established. 

As  iron  manufacture  increased,  several  of  the  older  furnaces  were 
abandoned.  As  in  other  regions,  when  a locality  was  depleted  of  w’ood, 
works  were  at  times  transferred  to  other  districts  or  were  abandoned. 
In  1783  Hermelin  wrote: 

The  abandoned  ironworks  are:  The  Reading  blast  furnace 
in  Chester  county,  completely  abandoned  because  of  lack  of 
timber  and  for  other  reasons;  the  Collebrookdale  [Colebrook- 
dale]  blast  furnace  in  Chester  [Berks]  county,  abandoned 
partly  because  their  own  forests  have  been  used  up  by  coaling, 
and  partly  because  the  ore  has  become  too  expensive.  The 
Moyberry  [Maybury]  blast  furnace  ...  is  abandoned  partly 
because  of  [lack  of]  timber,  and  partly  because  the  ore  must 
be  transported  ...  10  miles.!'! 

Competition  with  the  newer  furnaces  had  forced  these  pioneer  fur- 
naces to  suspend  operations. 

Before  the  end  of  the  century,  much  industrial  progress  had  been 
made  in  the  Schuylkill  Valley.  The  charcoal  iron  industry  had  been 
established,  and  the  ironworks  were  turning  out  pig  iron  and  bar  iron 
for  local  needs  and  for  distant  markets.  Bar  iron  was  being  manu- 
factured by  hundreds  of  blacksmiths  into  tools  and  implements  in- 
dispensable to  a civilization  that  was  becoming  industry  conscious.  The 
manufacture  of  hammered  sheet  iron,  slit  iron,  nails,  and  the  many 
iron  articles  needed  in  shipbuilding  was  increasing.  In  spite  of  many 
obstacles  and  difficulties  in  this  agrarian  age,  a new  era  of  industrialism 
was  beginning  to  dawn. 

The  Delaware  Valley 

The  earliest  enterprises  in  ironmaking  in  the  picturesque  valley  of 
the  Delaware  were  attempted  with  but  slight  success  in  a part  of  the 
region  that  is  now'  the  state  of  Delaware.  Almost  at  the  same  time 
that  Thomas  Rutter  and  Samuel  Nutt  were  building  their  forges  in 
the  Schuylkill  Valley,  John  Ball  was  planning  a bloomery  on  White 

See  Appendix  A. 

Hermelin.  Mines,  p.  74.  Reading  Furnace  was  rebuilt  and  put  into  operation 
again  in  1792. 
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Clay  Creek  in  New  Castle  County^®  This  works,  known  as  the  St. 
James’s  Church  Bloomery,  met  with  indifferent  success.  Other  attempts 
made  in  this  section,  owing  to  a scarcity  of  good  ores  and  difficulties 
in  financing,  resulted  in  failure.  The  enthusiastic  Sir  Wiliam  Keith, 
the  industrialist  John  England  of  the  Principio  Company,  Maryland, 
as  well  as  the  eight  Pennsylvania  ironmasters,  including  Thomas 
Rutter,  who  built  the  Abbington  Iron  Works  on  the  Christiana  River, 
met  with  disaster. 

One  of  the  most  important  and  famous  works  in  the  Delaware  Valley 
was  the  Durham  Iron  Works,  founded  in  1727  by  a company  of 
twelve  men,  including  some  of  the  leaders  in  the  colony  at  the  time.^® 
The  career  of  this  works,  which  during  most  of  its  existence  included 
a blast  furnace  and  three  forges,  came  to  an  end  in  1789.  The  site, 
however,  was  used  for  later  furnaces.  Among  the  prominent  owners 
of  the  eighteenth-century  Durham  Iron  Works  were  James  Logan, 
Anthony  Morris,  William  Allen,  Joseph  Turner,  Joseph  Galloway, 
and  George  Taylor. 

Many  small  individual  forges  were  built  along  the  Delaware  during 
this  period.  Crum  Creek  Forge  was  the  first  enterprise  of  Peter  Dicks, 
who  later  extended  his  interests  into  York  County. Springton  Forge 
on  the  Brandywine,  Solebmy  Forge  near  Coryell’s  Ferry,^!  and  others 
began  to  dot  the  Pennsylvania  side  of  the  valley.  Before  1739,  on 
Chester  Creek,  John  Taylor  began  his  industrial  experiments  that  led 
to  the  development  of  the  Sarum  Iron  Works. Here  in  1746  the 
first  slitting  mill  in  the  Province  was  established.^^ 

After  the  Revolution  some  ambitious  projects  were  undertaken.  The 
Delaware  Works  belonged  to  Mark  Bird  and  James  Wilson.  After 
the  failure  of  Mark  Bird,  James  Wilson  carried  on  for  a time  this 
enterprise,  which  consisted  of  slitting  mills,  a forge,  gristmills,  and 
sawmills.-^  Hermelin  remarked  about  this  project  in  1783: 

A similar  plant  [has  been  established]  this  year  at  the  lower 
fall  of  the  Delaware  River,  opposite  Trenton,  with  four  water 
wheels  for  iron  strips  and  hoop-iron,  partly  in  order  to  en- 

Minute  Book  I,  Pennsylvania  Board  of  Property,  Pennsylvania  Archives,  Second 
Series,  XIX,  714. 

^‘’Philadelphia  County  Coiirthotise,  Deed  Book  G,  III,  240-245. 

‘’“Acrelius,  New  Sweden,  p.  165. 

^ Pennsylvariia  Chronicle,  August  23-31,  1767. 

“-Historical  Society  of  Pennsylvania,  Cope  Collection,  Extracts  and  Memoranda 
of  the  Private  Papers  of  John  Taylor,  Folio  Book  A,  p.  177,  William  Allen  to  John 
Taylor,  August  18,  1739. 

-^Pennsylvania  Archives,  First  Series,  II,  57. 

“^Historical  Society  of  Pennsylvania,  Papers  of  James  Wilson  VII,  21,  84. 
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deavor  to  manufacture  round  bolt-iron  for  shipbuilding  out 
of  square  blocks  of  iron  under  concave  rollers. 

Among  the  smaller  works  erected  during  this  period  were  Mary 
Ann  Forge  in  1785  on  the  north  branch  of  the  Brandywine,  Rockdale 
Forge  in  Aston  Township  by  Abraham  Pennell,  Hibernia  Forge  in 
1793  on  WTst  Brandywine  Creek,  and  Federal  Slitting  Mill  on  Buck 
Run  by  Isaac  Pennock  in  1795.  This  latter  works  became  the  Rokeby 
Rolling  Mill. 

Even  the  Quaker  city,  Philadelphia,  was  becoming  industrialized 
before  the  century  closed.  Ironworks  of  various  kinds  were  built  within 
the  limits  of  the  capital  city.  Stephen  PaschalFs  steel  furnace  was  pro- 


Hermelin,  Mines,  pp.  74-75. 
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ducing  steel  in  1747.  William  Branson  also  engaged  in  the  production 
of  blister  steel  before  the  middle  of  the  century.^®  Daniel  Offley’s 
Anchor  Forge  was  near  the  water  front,  where 

through  the  thick  sulphurous  smoke,  aided  by  the  glare  of 
light  from  the  forge,  might  be  seen  Daniel  Offley,  directing 
the  strokes  of  a dozen  hammermen,  striking  with  sledges  on 
a welding  heat  produced  on  an  immense  unfinished  anchor, 
swinging  from  the  forge  to  the  anvil  by  a ponderous  crane, 
he  at  the  same  time  keeping  his  piercing  iron  voice  above  the 
din  of  the  iron  sound.^'^ 

In  spite  of  the  act  of  1750  prohibiting  the  erection  of  steel  furnaces, 
Whitehead  Humphreys  built  such  works  about  1762  in  the  center 
of  the  city.-®  Nancarrow  and  Matlack  later  rebuilt  their  steel  furnace 
not  very  far  away.^^  Caleb  Foulke  owned  a furnace  in  the  same  neigh- 
borhood in  1794.®®  Many  air  furnaces,  tin  plate  factories,  and  nail 
works  were  established  in  Philadelphia  from  the  time  of  the  Revolu- 
tion to  the  close  of  the  century.®^  Writing  of  this  region  at  the  close 
of  the  Revolution,  Hermelin  expressed  his  impressions  as  follows: 

Hand-smithing  of  all  kinds  is  done  to  a great  extent  in  the 
country  districts  and  in  the  many  small  towns.  Such  manu- 
facture takes  place  in  towns  of  the  Moravian  Brothers,  Bethle- 
hem, Nazareth  and  Letiz  [Lititz].  Scythes,  famous  [for  quality], 
are  made  at  Derby  [Darby].  Steel  and  wire  mills  for  card 
manufacture  are  found  in  Philadelphia  and  [in]  Wilmington, 
in  the  state  of  Delaware.  At  Philadelphia  and  the  nearby 
Kensington  there  are  several  smithies  for  manufacture  and 
repair  of  anchors  and  the  manufacture  of  bolt-iron  and  other 
iron  work  for  ship-building,  for  which  [manufacture]  hard 
coal  is  brought  by  ships  from  Richmond  in  Virginia,  where 
I observed  good  coal  strata  in  considerable  quantities.  The 
smiths  in  Pennsylvania  work  independently,  but  in  the  South- 
ern States  most  of  them  are  employed  at  plantations  owned 
by  others.®^ 

The  Susquehanna  Valley 

In  the  broad  Susquehanna  Valley  as  in  the  other  valleys,  while  the 
industry  was  scattered,  there  were  centrifugal  tendencies  at  work  that 

^Pennsylvania  Archives,  First  Series,  IE  57. 

^Johti  F.  Watson,  Annals  of  Philadelphia  (and  Pennsylvania)  (Philadelphia, 
1881)  , I,  430. 

^Pennsylvania  Chronicle,  December  7,  1767,  October  22,  1770,  January  21,  No- 
vember 18,  1771. 

^Pennsylvania  Packet,  August  4,  1787;  Pennsylvania  Mercury,  August  10,  1787. 

^Pennsylvania  Packet,  January  22,  1795. 

^^Tbid.,  September  4,  1797;  Philadelphia  Federal  Gazette,  April  21,  1795. 

Hermelin,  Mines,  p.  75. 
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seemed  to  concentrate  the  ironworks  in  a few  centers.  In  the  regions 
of  Lancaster,  Lebanon,  York,  and  Cumberland,  on  many  of  the  trib- 
utaries that  carried  their  waters  into  the  slow-flow’ing  Susquehanna 
River,  ironworks  were  built. 

The  pioneer  works  in  the  Lancaster  region  was  Kurtz’s  Iron  Works, 
a bloomery,  built  about  1726  on  Octorara  Creek. Little  is  known 
of  the  activities  of  the  forge.  The  iron  industry  of  the  Susquehanna 
Valley  did  not  make  progress  until  after  Peter  Grubb  built  Cornwall 
Furnace  in  the  nearby  Lebanon  region.  The  first  Windsor  Forge  was 
built  by  William  Branson  in  1743,  between  the  Forest  Mountains  and 
the  \Velsh  Mountains. A second  forge  w’as  added  by  Lynford  Lardner, 
who  carried  on  the  works  with  Samuel  Flower  and  Richard  Hockley 
In  1773,  a half  interest  in  the  property  came  into  the  hands  of  David 
Jenkins,  and  in  1775  he  owned  the  entire  property.  The  Jenkins 
family  operated  the  forges  for  a long  period  of  time  until  they  were 
abandoned  in  1850. 

The  Lancaster  region  was  the  scene  of  Henry  William  Stiegel’s  un- 
wise speculations.  John  Jacob  Huber  had  a furnace  on  a tributary  of 
Conestoga  Creek  about  1750.^®  In  1757  Stiegel  bought  the  furnace 
and  rebuilt  it  in  partnership  with  John  Barr  and  Alexander  and 
Charles  Steelman.  The  story  of  Stiegel’s  meteoric  rise  and  pathetic 
fall  in  the  iron  and  glass  industries  will  be  told  in  a future  chapter. 
Among  other  enterprises  in  this  region  was  Martic  Iron  W^orks,  built 
on  a branch  of  Pequea  Creek  in  1754  by  Thomas  and  William  Smith. 
The  chain  of  title  to  the  property  discloses  a long  line  of  owners. 
Speedwell  Forge,  built  by  James  Old  in  partnership  wdth  David  Cald- 
well, and  Poole  Forge  were  among  the  early  ironworks  in  this  section 
of  the  province. 

During  the  last  tw'o  decades  of  the  century,  much  industrial  progress 
was  made.  Near  a ravine  on  Big  Chiquisalunga  Creek,  Peter  Grubb, 
Jr.,  established  Mount  Hope  Furnace  in  1785.  Cyrus  Jacobs  built 
Spring  Grove  Forge  on  Conestoga  Creek,  about  three  miles  west  of 
Poole  Forge,  in  1793.  Among  the  smaller  establishments  before  the 
end  of  the  century  in  the  Octorara  region  were  Pine  Grove  Forge, 
Sadsbury  Forge,  and  Duquesne  Forge.^'^ 

^ Day,  Historical  Collections,  p.  388. 

“ Bureau  of  Land  Records,  Harrisburg,  Land  Patent  Book  X,  557  ff. 

“Lancaster  County  Courthouse,  Commissioner’s  Minute  Book  I,  109. 

“Elizabeth  Furnace,  Waste  Book 

“Miscellaneous  papers  regarding  Mount  Hope  Furnace  and  some  of  the  other 
ironworks  may  be  found  in  the  Bureau  of  .\rchives  and  History,  Pennsylvania 
Historical  and  Museum  Commission. 
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The  Lebanon  region  became  noted  early  because  of  the  discovery 
and  development  of  the  Cornwall  ore  deposits.  Before  the  Lake 
Superior  ores  were  utilized,  and  even  down  to  recent  times,  the  Corn- 
wall mines  produced  more  iron  ore  than  any  other  single  mining 
property  in  the  United  States.  The  importance  of  these  mines  to  the 
industrial  development  of  the  United  States  may  be  seen  in  the  fact 
that  more  than  20,000,000  tons  had  been  produced  from  Cornwall 
by  1907.38 

The  history  of  the  Lebanon  mines  began  when  the  proprietors, 
John,  Thomas,  and  Richard  Penn,  conveyed  the  tract  containing  the 
Cornwall  ore  hills  to  Joseph  Turner  of  Philadelphia  in  1732.  He 
assigned  them  to  'Whlliam  Allen  in  1734,  who  in  turn,  a few  years 
later,  transferred  them  to  Peter  Grubb.  Cornwall  Furnace,  built  in 
1742,  succeeded  a bloomery  established  by  Grubb,  and  a beginning 
was  made  in  the  opening  of  the  great  ore  deposits  of  the  area.  Forges 
were  erected  as  part  of  the  Cornwall  Works.  Grubb  died  in  1754, 
and  his  sons,  Curtis  and  Peter  Grubb,  inherited  the  estate.  In  time, 
these  works,  together  with  Speedwell  Forge  and  other  properties,  were 
owned  chiefly  by  the  ironmaster  Robert  Coleman.  The  reservation 
of  the  right  for  a sufficient  quantity  of  ore  for  one  furnace  by  Peter 
Grubb,  Jr.,  the  son  of  Curtis  Grubb,  residted  in  a famous  lawsuit  in 
the  nineteenth  century. 39  The  mines  at  Gornwall,  still  in  operation, 
are  now  owned  by  the  Bethlehem  Steel  Corporation.  Among  the  early 
works  in  this  region,  in  addition  to  those  already  mentioned,  was 
Quittapahilla  Forge.  Colebrook  (Mount  Joy)  Furnace  on  Conewago 
Creek  was  built  by  Robert  Coleman  in  1794,  and  ran  until  just  prior 
to  the  Civil  W^ar. 

West  of  the  Susquehanna  in  York  County,  another  group  of  works 
sprang  up.  Peter  Dicks,  who  had  started  his  career  in  the  Delaware 
Valley,  discovered  iron  and  built  a bloomery  before  1756.^9  In  1763 
the  estate  was  sold  to  George  Ross,  George  Stevenson,  and  William 
Thompson,'*^  who  a year  before  had  begun  building  Mary  Ann  Fur- 
nace on  Furnace  Creek. They  also  built  a refinery  forge  called  Spring 
Forge. "*3  As  was  the  case  with  many  pioneer  ironworks,  these  proper- 
ties changed  hands  frecpiently.  Mary  Ann  Furnace  ran  until  the  be- 

^®J.  M.  Swank,  Progressive  Pennsylvania  (Philadelphia,  1908),  p.  219. 

Coleman  vs.  Brooke,  Alden’s  Appeal  Record. 

Acreliiis,  New  Sweden,  p.  16C. 

‘’^York  County  Courthouse,  Deed  Book  B,  pp.  50  fE. 

^^Ibid.,  A,  pp.  520,  609,  612. 

^^Pennsylvania  Gazette,  September  3,  1777. 
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Ruins  of  Pine  Grove  Furnace 


ginning  of  the  nineteenth  century4‘‘  Codorus  Iron  'W^orks— a blast 
furnace  and  forge— was  erected  by  William  Bennett  on  Codorus  Creek. 
It  was  sold  by  the  sheriff  in  1771,  and  soon  came  into  possession  of 
James  Smith,  who  after  heavy  losses  sold  it  during  the  Revolution.'* *® 
The  history  of  this  works  was  a checkered  one  during  this  period.  Like 
many  other  furnaces,  both  Mary  Ann  Furnace  and  Codorus  Iron 
Works  cast  cannon  balls  during  the  Revolution. 

Still  another  region  of  the  Susquehanna  Valley  that  produced  iron 
quite  early  in  its  history  was  the  Cumberland  Valley.  The  Carlisle 
Iron  Works  (Boiling  Springs)  was  established  in  1762  by  John  Rigby 
and  Company,***  although  two  years  later  the  company  consisted  of 
Robert  Thornburg,  Joseph  Armstrong,  Samuel  and  John  Morris,  and 
Francis  Sanderson.*'  Michael  Ege  became  the  sole  owner  in  1792. 
On  the  top  of  the  Soutli  Mountain,  by  the  rushing  waters  of  Mountain 
Creek,  midway  between  Carlisle  and  Gettysburg,  Pine  Grove  Furnace 

■“Mary  Ann  Furnace  Day  Book,  1773. 

^ ^V.  C.  Carter  and  A.  J.  Glossbrenner,  History  of  York  County,  1729-1834  ("yorK, 
1834,  N'ew  edition,  Harrisburg,  1930)  , Appendix,  p.  10. 

Cumberland  Countv  Courthouse,  Deed  Book  A,  II,  289  f. 

*Ubid.,  291  f. 
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was  built  in  1764  by  George  Stevenson,  Robert  Thornburg,  and  John 
Arthurd*  By  the  beginning  of  the  nineteenth  century,  this  furnace 
also  became  the  property  of  Michael  Eged^  Mount  Holly  Iron  Works 
was  another  of  George  Stevenson’s  enterprises,  and  was  built  at  Mount 
Holly  Springs.®®  Just  outside  Carlisle,  an  armory  which  had  been 
established  in  the  sixties  was  exceedingly  active  during  the  Revolution. 
Muskets,  locks,  sabres,  as  w'ell  as  cannon  forged  from  iron  gads  and 
hoops,  soldered  together,  were  made  during  the  war.  With  the  close 
of  the  war,  the  works  were  removed. 

After  the  Revolution  a number  of  ironworks  were  built  in  this  re- 
gion, the  most  important  of  which  was  the  Cumberland  Furnace,  which 
ran  for  sixty  years.  On  the  whole,  the  ironworks  of  this  region  were 
quite  successful,  and  as  in  other  regions,  increase  of  population  de- 
manding iron  for  so  many  uses  resulted  in  a broader  home  market. 

In  the  western  part  of  Cumberland  County— the  region  that  became 
Franklin  County— a bloomery  forge  was  built  by  William,  Benjamin, 
and  George  Chambers  in  1783,  not  far  from  Fort  Loudon.  This  small 
plant,  which  supplied  many  frontiersmen  with  needed  iron  as  they 
marched  westward,  was  the  nucleus  of  the  Mount  Pleasant  Iron  Works. 
Not  many  miles  away,  the  Loudon  Iron  Works  was  built  about  1790 
by  James  Chambers. 

The  Juniata  Region 

Soon  after  the  French  and  Indian  War  had  been  brought  to  a 
successful  conclusion  and  Great  Britain’s  march  of  empire  westward 
was  no  longer  contested  by  the  French,  many  from  the  frontier 
turned  their  eyes  to  the  stretches  of  choice  lands  that  lay  in  the  west. 
Most  of  those  who  traveled  into  the  Juniata  regions  were  interested 
in  lands  and  agriculture.  However,  as  early  as  1767  a company  called 
the  Juniata  Iron  Company  was  organized  by  a group  led  by  Joseph 
Jacobs.  Surveys  w'ere  made  and  iron  deposits  were  found  in  the  years 
that  followed,  but  as  the  Revolution  came  on,  the  plans  to  utilize  the 
ores  of  this  section  were  dropped. 

After  the  Revolution  was  over,  and  as  the  westward  movement  got 
under  way  again,  many  industrial  projects  were  undertaken.  It  was 
not  until  1785,  however,  that  Bedford  Furnace  and  Forge  were  erected 

^’’Cumberland  County  Courthouse,  Deed  Book  F.  I,  299  If. 

P.  Ege,  History  and  Genealogy  of  the  Ege  Family  (Harrisburg,  I9II),  pp. 

92-94. 

“Cumberland  County  Courthouse,  Deed  Book  K,  I,  136;  L,  I,  357  f. 

’’’^Hermelin,  Mines,  pp.  45,  74. 
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by  George  Ashman  and  Company. His  partners  included  Charles 
Ridgely,  Thomas  Cromwell,  and  Tempest  Tucker.  Among  other  works 
established  in  this  region  were  Licking  Creek  Forge,  erected  in  1791 
by  Thomas  Beale  and  his  associates  on  Licking  Creek,  a branch  of 
Tuscarora  Creek;  Freedom  Forge  in  1795  by  William  Brown  in 
Mifflin  County;  and  Barree,  or  Dorsey,  Forge  built  by  Greensburg 
Dorsey  about  the  same  time.®®  Huntingdon  Furnace  (Anshutz  Fur- 
nace) on  Warrior’s  Mark  Run  was  established  in  1796  by  Mordecai 
Massey  and  John  Gloninger,  and  was  managed  by  George  Anshutz. 
Hope  Furnace  was  established  in  1797  by  William  Lewis,  after  whom 
Lewistown  was  named.  Thomas  Evans  became  associated  with  him 
in  operation  of  the  furnace.  Juniata  Forge  was  built  by  Dr.  Peter 
Shoenberger,  who  laid  out  Petersburg,  and  Spruce  Creek  Forge  by 
Phineas  Massey  before  the  close  of  the  century.  The  latter  forge  soon 
passed  into  the  hands  of  John  Gloninger  and  Company.  Caledonia 
Forge,  near  Bedford  Springs,  and  William  Lane’s  Hopewell  Forge  in 
Bedford  County  were  in  operation  before  1800.  By  this  time  a steel 
furnace  had  been  built  by  Whlliam  McDermett  at  Caledonia  near 
Bedford.®^ 

Another  part  of  this  region— that  which  became  Centre  County  in 
1800— witnessed  the  rise  of  industry  during  the  last  decade  of  the 
century.  Many  Revolutionary  veterans  engaged  in  these  enterprises. 
In  1791  Colonel  John  Patton  and  Colonel  Samuel  Miles  built  Centre 
Furnace,  which  had  a long  and  successful  career.  General  Philip 
Benner,  who  had  learned  ironmaking  at  Coventry  Forge,  and  who 
had  fought  in  the  Revolution  with  Anthony  Wayne,  erected  Rock 
Forge  and  Slitting  Mill  in  1793.  Other  works  were  built— Spring  Creek 
Forge  in  1795  by  Daniel  Turner,  Harmony  Forge  the  same  year  by 
Colonel  Samuel  Miles,  Colonel  James  Dunlop,  and  John  Dunlop. 
The  latter  built  Bellefonte  Forge  in  1795  and,  just  before  the  turn 
of  the  century,  Logan  Furnace.®® 

In  this  industrial  section  the  ironmasters  struck  out  on  a new  trade 
with  Pittsburgh,  which  was  becoming  a gateway  to  the  west.  Bar  iron, 
slit  iron,  and  nails  were  first  sent  on  muleback  over  almost  impassable 


''^Huntingdon  County  Courthouse,  Tax  Lists,  1787;  Pittsburgh  Gazette,  November 
30,  1793, 

“Huntingdon  County  Courthouse,  Tax  Lists,  1790-1800;  Mifflin  County  Court- 
house, Tax  Lists,  1790-1800, 

“Bedford  County  Courthouse,  Tax  Lists,  1788-1800, 

“J,  B,  Linn  Manuscripts;  J,  Thomas  Mitchell  Manuscripts;  J,  B,  Linn,  History 
of  Centre  and  Clinton  Counties,  Pennsylvania  (Philadelphia,  1883)  , pp,  20-30, 
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roads,  salt  especially  being  brought  back  in  return.  As  roads  were 
laid  out,  the  trade  between  the  Juniata  regions  and  Pittsburgh  in- 
creased. The  development  of  markets  down  the  Juniata  and  the  Sus- 
quehanna rivers,  as  well  as  in  the  west,  belongs  to  the  period  after 
1800  and  will  be  discicssed  in  another  volume.  It  is  evident,  however, 
that  a start  had  been  made  in  the  production  of  “Juniata  iron,”  which 
in  the  nineteenth  century  was  to  be  known  not  only  in  America,  but 
in  Europe. 


A Bloomery  Forge 


Over  the  Alleghenies 

The  origin  of  the  great  iron  and  steel  industry  that  now  centers  in 
western  Pennsyhania  can  be  traced  to  the  period  when  the  Monon- 
gahela  country  was  a part  of  the  frontier;  for  it  was  not  long  after  the 
vanguard  of  pioneers  had  pushed  into  this  region  that  iron  manufac- 
ture began.  Before  the  outbreak  of  the  American  Revolution,  rela- 
tively few  settlers  ventured  west  of  the  mountains.  This  was  partly 
due  to  Great  Britain's  policy  of  attempting  to  restrict  settlement  to 
the  fringe  of  territory  along  the  Atlantic  coast.  Migration  was  also 
retarded  because  of  the  large  tracts  of  unoccupied  lands  still  remain- 
ing just  east  of  the  mountains.  During  the  struggle  with  England  and 
even  earlier,  stories  of  green  valleys,  clear  streams,  and  abundant  game. 
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told  by  explorers  and  traders,  lured  a few  of  the  sturdy  sons  of  Penn- 
sylvania and  Virginia  to  the  Alleghenies,  even  as  far  as  the  beautiful 
Ohio  River.  Here  some  of  them  settled,  building  stockades  as  a means 
of  protection  against  the  untamed  Indians  and  clearing  green  wood- 
lands in  order  to  plant  fields  of  golden  grain.  After  independence 
had  been  wrested  from  the  mother  country,  immigrants  in  increasing 
numbers  sought  the  newly  opened  west,  and  the  Monongahela  region 
became  one  of  the  great  highways  over  which  thousands  and  thousands 
of  stalwart  pioneers  passed  on  their  arduous  and  difficult  trek  westward 
—pioneers  who  looked  forward  to  making  homes  for  themselves  in  the 
fertile  wilderness,  staking  their  strength,  courage,  and  ambitions  against 
isolation,  privation,  and  hardship. 

Many  factors  played  a part  in  bringing  settlers  to  the  western 
country  after  1783.  The  removal  of  British  restrictions,  the  five  years 
of  dismal  business  depression  following  the  treaty  of  peace,  the  failure 
of  crops  in  Virginia,  the  encouragement  given  by  crafty  land  specu- 
lators, the  land  hunger  of  veterans  of  ^Vashington’s  armies,  the  passage 
of  the  Northwest  Ordinance,  Anthony  Wayne’s  brilliant  victory  over 
the  Indians  at  Fallen  Timbers,  and  important  changes  in  the  land 
laws  all  encouraged  eager  home-seekers  and  discontented  citizens  from 
the  East  to  migrate  westward.  Before  the  close  of  the  eighteenth  cen- 
tury, thousands  had  traveled  over  the  mountains  to  the  Monongahela 
River  and  from  there  on  boat  and  raft  to  the  Ohio  River.  Many,  on 
reaching  western  Pennsylvania,  went  no  farther,  but  took  up  land 
adjacent  to  the  waterways  of  the  region,  while  others  traveled  on  in 
their  search  for  economic  security. 

Even  on  the  quiet  frontier,  far  away  from  the  rankling  cries  of 
civilization,  iron  was  required  for  many  uses.  Horses  had  to  be  shod 
and  wagon  tires  often  needed  repairs;  nails,  hinges,  and  bolts  were 
essential  for  buildings;  and  strong  axes  were  necessary  for  clearing 
the  dense  forests.  Among  the  earliest  pioneers  were  a few  blacksmiths, 
w'ho  took  with  them  on  their  journey  westward  small  quantities  of 
hammered  bar  iron  from  eastern  forges,  which  they  shaped  to  meet 
frontier  needs.  From  the  earliest  days  of  settlement,  bar  iron  was  sent 
to  the  frontier.  As  might  be  expected,  however,  there  was  always  a 
scarcity  of  iron  in  all  forms,  and  hastily  huilt  cabins  and  houses  were 
often  put  together  with  wooden  pins  and  pegs.  Many  stories  have 
been  told  of  the  burning  of  deserted  structures  for  the  purpose  of  pro- 
curing the  iron  nails  they  contained.  Even  the  temporarily  abandoned 
Fort  McIntosh  was  almost  entirely  destroyed  by  westward  migrators, 
who  drew  its  nails  and  secured  from  it  other  material  to  aid  them  in 
building  homes. 
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Because  o£  the  great  need  for  iron  in  the  new  country,  it  was  not 
long  before  enterprising  men  seized  the  opportunity  to  engage  in  iron 
manufacture,  and  ironworks  of  different  kinds  arose  amidst  the  shadows 
of  deep  green  forest  glades,  where  Indians  still  lingered.  The  flames 
from  the  stacks  of  blast  furnaces,  forced  upward  by  the  rhythmic  blast, 
at  night  casting  a glare  on  the  sky  like  a brilliant  display  of  northern 
lights;  the  scintillating  sparks  scattered  in  the  forges  by  giant  hammers 
striking  the  red-hot  iron  bars;  the  ringing  sound  of  the  anvils  of  many 
blacksmith  shops  where  iron  was  shaped  into  needed  articles;  and  the 
splashing  of  water  over  large  water  wheels,  which  furnished  the  only 
power  for  these  early  manufacturing  plants,  soon  gave  many  parts 
of  the  agricultural  frontier  a glowing  tinge  of  industrial  activity. 

It  was  natural  that  the  Fayette  County  region  should  take  the  lead 
in  establishing  iron  manufacture  in  western  Pennsylvania,  because 
it  was  along  the  populous  line  of  travel  westward  and  possessed  all 
the  natural  advantages  necessary  for  the  production  and  manufacture 
of  iron.  Rich  ores  were  found  in  many  places,  wood  for  fuel  was 
plentiful,  limestone  could  be  secured,  and  water  power  was  abundant. 
A list  of  the  first  works  built  in  this  section  of  the  frontier  clearly  illus- 
trates the  rapidity  with  which  iron  manufacture  took  hold.  Among  the 
pioneer  ironworks  established  during  the  last  decade  of  the  eighteenth 
century  in  this  region  were  the  Alliance  (Jacob’s  Creek)  Iron  Works, 
Hayden’s  Bloomery,  Fairfield  Furnace  and  Forge,  Laurel  Furnace, 
Little  Falls  Bloomery,  Mary  Ann  (later  Fairview)  Furnace,  Mount 
Vernon  Furnace  and  Forge,  Pears’  Bloomery  and  Slitting  Mill,  Pine 
Grove  Forge,  Redstone  Furnace,  Spring  Hill  Furnace  and  Sylvan 
(Oliphant’s)  Forge,  Union  Furnace  and  Forge,  and  Youghiogheny 
(Lamb’s  ) Forge. In  three  other  sections  of  western  Pennsylvania 
ironworks  were  built  before  1800:  the  ill-fated  Greene  Furnace  in 
Greene  County,®"  Westmoreland  Furnace  and  Forge  in  the  thickly 
wooded  Ligonier  Valley,®®  and  the  short-lived  furnace  of  George  An- 
shutz  at  Shadyside,  Pittsburgh.  Thus,  before  the  dawn  of  the  nine- 
teenth century— a century  that  was  to  bring  so  many  industrial  changes 
—iron  manufacture  had  been  well  planted  and  had  taken  root  in 
western  Pennsylvania. 

50  Fayette  County  Courthouse,  Road  Docket  I,  51,  67,  68,  72,  89,  93,  98,  99,  101, 
103,  120,  121,  143,  145,  158,  170,  174,  182,  201;  Deed  Book  A,  p.  392;  Deed  Book  B, 
pp.  39,  319;  Deed  Book  C,  II,  758-760,  896-898;  Deed  Book  C,  III,  1076-1079,  1202; 
Township  Property  Rolls,  1796-1800. 

” Greene  County  Courthouse,  Deed  Book  I,  748-750;  Deed  Book  II,  70. 

58  Westmoreland  County  Courthouse.  Deed  Book  II,  57;  Deed  Book  III,  54,  170. 
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Technique  of  Iron  Manufacture 

During  the  eighteenth  century,  all  the  materials  necessary  in  the 
manufacture  of  iron  were  found  in  abundance  in  Pennsylvania. 
Iron  ores,  outcropping  on  the  surface  of  the  earth,  in  veins,  beds, 
irregular  deposits,  and  to  a small  extent  taken  from  bogs  and  ponds, 
were  smelted  and  worked.  The  vast  primeval  forests  and  woodlands, 
which  had  been  the  peaceful  home  of  animals  and  birds  for  centuries, 
and  through  which  Indians  had  roamed,  pro\  ided  the  material  for  the 
fuel  used  in  furnace  and  forge.  Beds  of  limestone,  laid  down  in  past 
ages,  suitable  for  fluxing  the  ores  of  their  impurities,  were  abundant. 
The  many  streams  and  creeks  furnished  the  water  power  necessary  to 
drive  the  tilt  and  helve  hammers,  the  shears,  cutters,  and  other  ma- 
chinery, as  well  as  the  bellows  or  blowing  cylinders  which  furnished 
the  blast  for  furnace  and  forge. 

The  element  iron  is  widely  distributed  over  the  surface  of  the  earth 
and  makes  up  about  4.44  per  cent  (weight)  of  the  earth’s  crustal  rocks. ^ 
Since  this  metal  is  found  in  many  forms  of  rock,  clay,  and  earth,  only 
those  masses  which  contain  sufficient  metal  to  justify  smelting  are 
used  as  ores.  With  the  exception  of  meteors,  iron  is  never  found  in 
its  pure  state,  but  always  exists  in  combination  with  other  elements. 
Thus  the  “gangue”— the  mineral  material  associated  with  the  iron- 
may  include  sulphur,  phosphorus,  manganese,  alumina,  and  other 
substances. 

Iron  ores  are  classihed  as  follows:  magnetite,  red  hematite,  brown 
hematite,  or  limonite,  and  carbonate.-  All  these  types  were  mined 
and  smelted  in  Pennsylvania  from  the  earliest  days  of  the  iron  indus- 
try. Magnetite  ores  (Fe304)  occur  in  the  southeastern  sections  of  the 
State  in  Adams,  Berks,  Bucks,  Chester,  Columbia,  Dauphin,  Delaware, 
Lancaster,  Lebanon,  Montgomery,  Northampton,  Philadelphia,  and 
York  counties. 3 They  are  74.4  per  cent  iron  and  25.6  per  cent  oxygen 
when  pure,  and  are  usually  hard,  heavy,  black  substances  which  give 
a characteristic  black  streak  on  a porcelain  test  plate.  These  ores  are 
magnetic,  and  while  the  gangue  is  more  or  less  complex,  it  is  generally 

^ Frank  tV'igglesworth  Clarke,  The  Data  of  Geochemistiy  (United  States  Geo- 
logical Survey,  Bulletin  491  [Washington,  1911]),  p.  33. 

^ Classification  of  the  United  States  Geological  Survey. 

’Samuel  G.  Gordon,  Mineralogy  of  Pennsylvania  (Philadelphia,  1922),  p.  52. 
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siliceous.^  The  black  iron  sand,  found  in  colonial  clays  on  the  banks 
of  the  Delaware  and  other  American  rivers,  belongs  to  this  class.®  This 
heavy,  black  oxide,  which  was  really  composed  of  minute  fragments 
of  metamorphic  rock,  was  not  smelted  successfully  in  the  furnaces, 
although  ironmasters  experimented  with  it.*^  The  sand  had  its  uses, 
however,  being  a necessity  for  colonial  scribes  who  used  it  for  writing 
sand  in  days  before  blotting  paper  was  known.  The  most  important 
magnetite  bodies  and  the  most  productive  iron  ore  mines  in  the  coun- 
try until  the  development  of  the  Lake  Superior  regions  have  been 
those  of  the  famous  Cornwall  mines,  worked  continuously  for  200 
years,  clown  to  the  present.  Most  of  the  ores  produced  in  the  state 
even  at  the  present  time  are  taken  from  these  mines." 

Red  hematite  ores  (FeoOg)  may  be  found  in  Adams,  Berks,  Bucks, 
Chester,  Dauphin,  Delaware,  Huntingdon,  Lancaster,  Lebanon,  Le- 
high, Northampton,  Philadelphia,  and  York  counties.®  They  are 
seventy  per  cent  iron  and  thirty  per  cent  oxygen  when  pure.  They 
vary  in  appearance  and  physical  character  from  very  dense,  friable 
types  of  a lighter  shade  of  red.  The  gangue  is  variable  to  a great 
extent.  Those  ores  give  a streak  from  cherry  red  to  reddish  brown 
when  tested.  The  bedded  red  hematites  of  Clinton  age  have  been 
widely  worked  in  the  past,  but  in  recent  years,  owing  to  the  opening 
of  Lake  Superior  ore  regions,  there  has  been  little  opportunity  for 
much  development  for  ores  of  this  type.® 

Brown  hematite  ores  (FeoOgxHgO)  , part  of  the  rock  formations  in 
Bedford,  Berks,  Bucks,  Centre,  Chester,  Delaware,  Franklin,  Hunting- 
don, Lancaster,  Montgomery,  Northampton,  and  York  counties,  con- 
tain varying  quantities  of  water. The  purest  are  not  more  than  59.9 
per  cent  iron.  Bog  ores,  found  in  bogs  and  swamps,  which  resulted 
in  the  early  development  of  the  industry  in  Massachusetts,  New  Jersey, 
and  other  colonies,  belong  to  this  class.  The  color  and  physical  char- 

* A.  C.  Spencer,  Magnetite  Deposits  of  the  Cornwall  Type  in  Pennsylvania  (United 
States  Geological  Siir\ey,  Bulletin  359  [Washington,  1908])  , pp.  107  ff. 

^ Acrelius,  New  Sweden,  p.  169;  Henry  Horne,  Essays  Concerning  Iron  and  Steel 
(London,  1773)  , p.  23. 

"Several  attempts  were  made  in  England  as  well  as  in  .America  to  produce  iron 
in  blast  furnaces  from  the  magnetic  sands  found  along  the  New  England  and 
Virginia  tidal  rivers.  See  Horne.  Essays,  pp.  23  ff. 

^ A.  C.  Spencer,  Magnetite  Deposits  in  Berks  and  Lebanon  Counties  (United  States 
Geological  Survey,  Bulletin  315  [1907])  , pp.  185-189. 

"Gordon.  Mineralogy  of  Pennsylvania,  p.  50. 

"Edwin  C.  Eckel,  Iron  Ores,  their  Occurrence,  Valuatiori  and  Control  (New 
York,  1914)  , p.  259;  J.  J.  Rutledge,  The  Clinton  Iron-Ore  Deposits  of  Stone  Valley, 
Huntingdon  County,  Pennsylvania  (New  York,  1908)  . 

“Gordon,  Mineralogy  of  Pennsylvania,  pp.  55-60. 
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acteristics  of  the  brown  hematite  ores  vary  considerably,  from  brown 
to  yellow,  and  from  dense  and  hard  to  light  and  friable.  They  give 
a yellowish  brown  streak  when  tested;  the  content  of  iron  varies 
greatly.  Brown  hematite  ores  were  mined  extensively  in  the  early 
days  of  the  colonial  industry,  but  today  the  output  in  Pennsylvania 
is  small. 

Carbonate  ores  (FeCOg)  occur  in  many  of  the  counties  of  western 
Pennsylvania,  as  well  as  in  Berks,  Chester,  Delaware,  Lancaster,  Le- 
high, Lackawanna,  Lycoming,  Montgomery,  Philadelphia,  Schuylkill, 
and  York  counties. i-  They  abound  in  the  anthracite  and  bituminous 
coal  measures.  The  purest  of  them  are  48.3  per  cent  iron,  but  they 
are  variable.  The  gangue  is  usually  calcareous;  the  characteristic  streak 
is  gray.  Being  the  poorest  of  all  the  types  of  iron  ores,  the  carbonates 
are  not  mined  to  any  extent  in  the  United  States  today.  In  1923  Penn- 
sylvania, the  only  state  to  mine  this  type  of  ore,  produced  3,516  tons. 
In  1924  Pennsylvania  produced  3,005  tons  and  Ohio  244  tons.i^ 

Sulphides  of  iron,  found  throughout  the  State,  are  not  considered 
or  classified  as  iron  ores.  They  are  not  worked  for  the  iron  they  con- 
tain on  account  of  the  difficulty  and  expense  of  getting  rid  of  the 
sulphur.  Nor  will  they  be  worked  until  other  ores  give  out.  The 
pyrites,  commonly  called  “fools’  gold,’’  partly  because  they  deceived 
early  gold  seekers  who  mistook  the  almost  worthless  ores  for  gold, 
are  the  most  abundant  of  the  sulphides.  They  are  pale  brass  yellow^ 
in  color,  hard,  brittle,  and  easily  reduced  to  powxler. 

It  was  natural  that  men  were  early  attracted  to  engage  in  the  manu- 
facture of  iron  in  colonial  America,  for  ores  w'ere  plentiful.  Israel 
Acrelius,  the  Sw’edish  pastor  at  Christina  during  the  middle  of  the 
century,  was  astonished  at  the  amount  of  iron  ore  in  Pennsylvania. 
He  wrote  that  there  w'as  more  in  tlie  country  than  the  people  could 
ever  use.  Ore  was  found  even  among  the  loose  stones  on  farmlands. 
After  rains,  long  streaks  of  iron  color,  denoting  the  presence  of  iron 
in  soil  or  stones,  could  be  seen  along  the  public  roads  and  highways.^'* 
Foreign  travelers  and  visitors  frequently  expressed  their  astonishment 
at  the  abundance  of  iron  scattered  over  the  earth  in  so  many  places. 

Eckel,  Iro7i  Ores,  pp.  259-260;  T,  C.  Hopkins,  Cambro-Silitrian  Limonite  Ores 
of  Pennsylvania  (Geological  Society  of  America,  Bulletin  II  [Washington,  1900])  , 
475-502. 

“Gordon,  Mineralogy  of  Pennsylvania,  p.  64. 

“Ernest  F.  Bnrchard  and  Hubert  tV'.  Davis.  "Iron  Ores,  Pig  Iron  and  Steel,"  in 
Mineral  Resources  of  the  United  States,  1924  (Department  of  Commerce  Publica- 
tions [Washington,  1927])  , pt.  I,  p.  299. 

“Acrelius,  New  Sweden,  p.  169. 

“ Ebeling,  Die  Vereinten  Staaten  von  Nordanierika,  IV,  89. 


58 


PENNSYLVANIA  IRON  MANUFACTURE 


Since  the  ores  first  used  were  on  the  surface  or  just  below,  little  or 
no  technical  knowledge  of  mining  was  necessary.  The  chief  tools 
required  to  mine  the  ores  were  bars  and  pickaxes.  There  was  little 
boring,  blasting,  or  firing.^*^  Thus,  the  German  traveler  Johann 
Schoepf  wrote,  “Any  knowledge  of  mining  is  superfluous  here,  where 
there  is  neither  shaft  nor  gallery  to  be  driven,  all  work  being  at  the 
siu'face,  or  in  great,  wide  trenches  or  pits.’’^'^  These  trenches  were  rarely 
more  than  forty  feet  deep.  When  this  depth  was  reached,  new  “mine 
holes,”  as  they  were  called,  were  opened.  The  depth  of  the  mines  at 
Oley  was  twenty  feet.^®  At  Warwick  and  Reading  they  were  no  deeper. 
The  greatest  depth  reached  at  Cornwall  and  Durham  prior  to  1750 
did  not  exceed  forty  feet.^^  Schoepf,  watching  the  mining  operations 
at  Cornw'all,  compared  them  to  the  methods  used  in  digging  out  paving 
stones  at  quarries.  For  this  reason,  S.  G.  Hermelin,  the  Swedish  ob- 
server of  mines  in  the  United  States  after  the  Revolution,  refers  to 
them  as  “ore  quarries.”-® 

There  is  one  record,  however,  of  an  attempt  to  operate  a shaft  mine 
in  Pennsylvania  prior  to  the  Revolution.  This  was  near  Daniel  Udree’s 
ironworks,  situated  snugly  in  a valley  among  the  Oley  hills  about 
ten  miles  from  Reading.  A gallery  had  been  driven  into  the  hill, 
twelve  feet  high,  fifteen  feet  broad,  and  about  three  hundred  feet 
long.  Then  a shaft  sixty  feet  deep  was  sunk.  The  ore  obtained  was 
rich  and  very  easily  fluxed  in  the  furnace,  but  many  difficulties  were 
encountered  in  mining  operations.  Being  a shaft  mine,  the  ore  had 
to  be  blasted.  The  scarcity  and  expensiveness  of  powder  during  the 
Revolution  and  the  difficulty  of  getting  experienced  miners  to  work 
in  such  a mine  doomed  it  from  the  beginning,  and  when  water  flooded 
it  continually,  all  work  had  to  be  given  up.  Hermelin,  however, 
ascribes  its  abandonment  chiefly  to  the  high  cost  of  operation. After 
the  Revolution  other  attempts  were  made  to  work  this  mine,  and 
apparently  other  shaft  mines  appeared.  In  New  Jersey  there  were 
several  mines  of  this  type. 

Tlie  number  of  miners  employed  at  each  mine  during  the  eighteenth 
century  was  not  large.  Three  or  four  could  supply  all  the  ore  needed 
for  a single  furnace.  The  six  miners  employed  by  Daniel  Udree  at 


“Kalm,  Travels,  I.  236. 

” Schoepf,  Travels,  II.  7. 

isAcrelius,  New  Sweden,  p.  165;  Schoepf,  Travels,  I,  202. 

.\crelius,  New  Sweden,  pp.  164-165. 

“Schoepf,  Travels,  I,  207-208;  Hermelin,  Mines,  p.  15. 
-^Schoepf,  Travels,  I,  197-198;  Hermelin,  Mines,  p.  28. 
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Oley  in  1783  produced  more  iron  ore  than  the  furnace  could  use. 22 
In  1781  the  Durham  Iron  W^orks  advertised  for  five  experienced 
miners  to  begin  work  again  there.23  At  Bird’s  mine  in  Berks  County 
two  miners  were  able  to  dig  enough  ore  to  keep  the  furnace  in 
constant  operation. 2-^  Henry  Drinker  estimated  that  three  miners  were 
sufficient  to  supply  ore  for  one  blast  furnace.25 

The  fuel  used  to  smelt  the  ores  throughout  the  eighteenth  century 
was  charcoal.  The  ironmaster  in  England  who  used  charcoal  in  his 
furnaces  during  the  greater  part  of  this  period  could  no  longer  depend 
entirely  upon  supplies  produced  from  forests  or  woods,  for  most  of 
these  had  been  destroyed,  and  law's  had  been  passed  by  Parliament 
restricting  the  use  of  forest  timber  in  smelting  iron. 26  To  secure  the 
much-needed  timber,  coppices  were  preserved  and  kept  especially  for 
the  ironworks. 2^  After  a period  of  experimentation,  coke  displaced 
the  use  of  charcoal  in  English  furnaces,  and  during  the  latter  part  of 
the  century,  the  English  ironmaster  was  no  longer  dependent  upon 
wood  for  his  fuel.  But  in  the  New  World,  virgin  forests,  which  seemed 
at  the  time  limitless  in  extent,  were  cut  down  to  provide  fuel  for  the 
never  satiated  furnaces.  The  use  of  coke  as  a furnace  fuel  was  not 
considered  until  after  more  than  three  decades  of  the  nineteenth  cen- 
tury had  passed. 

The  charring  of  wood  in  charcoal  making  was  a very  familiar  process 
to  the  inhabitants  of  Pennsylvania  in  the  eighteenth  century,  for 
charcoal  was  used  as  fuel  in  ironworks  and  blacksmith  forges,  by 
silversmiths  and  coppersmiths,  and  in  many  other  crafts  and  trades. 
W'^ood-was  charred,  not  only  in  the  country  districts,  but  often  within 
the  limits  of  boroughs.  The  smoking  piles  of  wood  in  process  of  being 
charred,  which  looked  very  much  like  Indian  wigwams  on  fire,  gave 
forth  a dark,  heavy  smoke  of  disagreeable  odor.  It  was  for  this  reason 
that  many  boroughs  in  Pennsylvania  passed  ordinances  prohibiting 
the  manufacture  of  charcoal  within  the  borough  limits. 

Charcoal  has  been  known  for  more  than  2,000  years,  and  was  used 
by  ancient  peoples,  including  the  Hebrews  and  the  Romans.  Pliny 
describes  the  Roman  method  of  making  charcoal  in  his  Natural  His- 

“Schoepf,  Travels,  I,  198. 

^New  lersey  Gazette,  May  12,  1781. 

Schoepf,  Travels,  I,  202. 

“Drinker  Letter  Book,  1786-1790,  p.  83,  Henry  Drinker  to  Richard  Blackledge, 
4th  10th  month,  1786  (December  4.  1786)  . 

”35  Henry  VHI,  c.  17;  1 Elizabeth,  c.  15;  23  Elizabeth,  c.  5;  27  Elizabeth,  c.  19. 

”35  Henry  VHI,  c.  17;  T.  S.  .Vshton,  Iron  and  Steel  in  the  Industrial  Revolution 
(London,  1924)  , p.  15. 
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Charcoal  House,  Elizabeth  Furnace 


tory,~^  and  the  process  had  not  changed  essentially  even  in  the  eigh- 
teenth century.  The  process  ol  charring  in  open  piles  was  used  in 
America  until  well  into  the  nineteentli  century,  and  even  down  to 
recent  times.  As  coke  came  into  use  in  England,  coking  was  done  at 
first  in  open  piles,  but  this  method  was  superseded  by  the  use  of  ovens 
beginning  in  1763.-^  The  application  of  scientific  methods  and  the 
adoption  of  retorts  are  improvements  of  more  recent  years. 

Charcoal,  however,  remained  the  sole  fuel  for  blast  furnaces  in  the 
United  States  until  about  1840,  when  after  several  years  of  experi- 
mentation, anthracite  and  bituminous  coal,  and  finally  coke  were 
successfully  used.  Long  before  tliis,  coke  was  used  in  the  furnaces  of 
England.  Throughout  the  seventeenth  century,  attempts  had  been 
made,  especially  by  Dud  Dudley,  to  produce  a coke  that  would  smelt 
iron  successfully.  The  erratic  and  litigious  Dud  Dudley  had  carried 
out  many  experiments,  but  in  spite  of  his  boasts  he  was  unsuccessful 
in  showing  the  practicability  of  his  work.’'®'*  Abraham  Darby,  the 
Quaker  ironmaster  of  Colebrookdale,  was  first  to  use  coke  successfully. 
This  was  in  1709  or  1713,  and  from  about  this  time  coke  became  the 

Naturalis  Historiae,  Book  XVI,  c.  6. 

David  Miishet,  Papers  on  Iron  and  Steel  (London,  1840),  p.  69. 

■^®Dud  Dudley,  Mettalliun  Martis  (London,  1665). 
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fuel  at  his  furnace,  first  for  casting  pots  anti  other  utensils,  and 
after  1750  for  making  pig  iron  that  could  be  forged  into  bar  iron.-"*! 
Coke  was  not  used,  however,  by  other  English  ironmasters,  although 
there  were  many  experiments  made,  until  after  the  midway  point  of 
the  century  had  been  passed.  The  establishment  in  1760  of  the  famous 
works  at  Canon  and  the  large  furnace  at  Seaton,  where  coke  was  the 
fuel,  advertised  the  new  process,  and  after  this  time  it  was  rapidly 
adopted  by  ironmasters  all  over  England.^-  In  spite  of  this  change 
which  took  place  in  England,  American  ironmasters  continued  to  use 
charcoal  until  well  into  the  nineteenth  century.  There  were  many 
reasons  for  this.  The  chief,  perhaps,  was  that  timber  could  generally 
be  obtained  in  sufficient  quantities,  although  in  some  of  the  older 
regions  it  became  somewhat  scarce  with  the  passage  of  time.  The 
prejudice  against  iron  made  with  anthracite  coal  or  with  coke,  the 
difficulty  in  discovering  coal  suitable  for  coking  and  for  smelting  iron 
satisfactorily,  the  lack  of  good  transportation  facilities  before  railroad 
development,  and  the  inertia  due  to  custom  constituted  other  impor- 
tant reasons. 

A strong  argument  in  favor  of  the  continued  use  of  charcoal  was 
that  it  made  an  ideal  furnace  fuel.  It  was  almost  free  from  sulphur, 
and  its  ash,  consisting  largely  of  lime  and  alkalies,  supplied  a part  of 
the  flux  required  in  the  process  of  smelting  the  ore.  The  ash  of  coke, 
being  largely  silica,  has  itself  to  be  fluxed  with  different  bases.  On 
the  other  hand,  when  coke  and  charcoal  are  compared  in  blast  furnace 
use,  there  are  differences  in  favor  of  coke.  Charcoal  does  not  have 
the  physical  strength  of  coke  and  cannot  be  used  in  the  exceedingly 
high  furnaces  of  the  present  day.  The  chief  reason  for  the  change 
from  charcoal  to  coke,  however,  was  the  unsurmountable  difficulty  of 
wood  supply.  Even  the  vast  forests  of  America  could  not  have  con- 
tinued to  supply  the  demand  as  the  iron  industry  grew  and  developed. 
It  should  be  noted  that  wood  in  its  raw  state,  containing  a large  amount 
of  water  and  soluble  minerals,  was  never  considered  a suitable  material 
for  smelting  iron.  Since  the  change  in  fuel  from  charcoal  to  coke  in 
Pennsylvania  iron  smelting  did  not  occur  until  after  the  period  under 
consideration  in  this  volume,  the  question  will  be  left  for  discussion 
in  a succeeding  work. 

The  process  of  charcoal  making  w'as  an  interesting  one,  and  the 
picturesque  aspects  of  this  phase  of  human  activity  have  not  been 

Compare  Ashton,  Iron  and  Steel,  Appendix  E,  pp.  29-36,  with  Scrivenor,  His- 
totj  of  the  Iron  Trade,  p.  55. 

Ashton,  Iron  and  Steel,  p.  37. 
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neglected  by  writers  of  literature.  It  required  many  colliers  to  “coal” 
the  wood.  Henry  Drinker  estimated  that  as  many  as  twelve  colliers 
might  be  necessary  to  keep  a single  furnace  going.''’'*  Usually  two  or 
three  master  colliers  worked  with  the  aid  of  several  helpers.  When  the 
piles  were  in  process  of  charring,  it  was  necessary  to  watch  them  care- 
fully day  and  night.  Thus,  the  bleak  and  lonely  charcoal  burners’  huts 
were  built  in  the  silent  forests  or  woods,  far  away  from  the  plantation 
community  where  the  rest  of  the  ironmaster’s  workers  lived. 

A dry,  level  spot  near  the  woodland,  sheltered  from  the  wind  by  a 
declivity  or  by  trees,  was  selected.  The  ground  had  to  be  dry  and  fine, 
free  from  stones  and  gravel,  but  not  loamy  or  sandy.  A circular  spot 
from  thirty  to  fifty  feet  in  diameter,  called  the  “pit”  or  “hearth,”  was 
prepared.  Prior  to  this,  the  trees  had  been  felled,  trimmed,  cut  into 
lengths,  and  bundled  into  cords  by  the  woodchoppers.  This  wood  was 
brought  to  the  “pit,”  and  the  colliers  stacked  it  in  conical  shape, 
standing  the  sticks  on  end.  This  was  done  by  first  forming  in  the  center 
a circle  of  sticks  to  compose  the  chimney,  three  or  four  inches  in  di- 
ameter and  about  six  feet  high.  Around  this  chimney  the  cords  of 
wood  were  arranged  to  form  the  cone,  which  was  about  twenty-five 
feet  in  diameter  at  the  base. 

After  the  cone  was  built,  a layer  of  damp  leaves  and  loose  earth 
or  a coating  of  turf  was  placed  on  the  pile.  Chips,  dry  leaves,  or 
other  inflammable  material  was  placed  into  the  chimney  and  lighted 
from  the  top,  which  was  then  partly  closed  with  turf.  Holes  were 
drilled  in  the  side  to  draw  air.  After  the  pile  was  lit,  it  had  to  be 
carefully  watched  day  and  night,  and  any  sign  of  flame  smothered.  It 
took  from  three  to  ten  days  to  char  the  entire  pile,  depending  on  the 
nature  of  the  wood,  the  state  of  the  weather,  and  the  skill  of  the  col- 
liers. In  European  practice,  the  form  of  the  pile  was  sometimes  pyram- 
idal or  rectangidar,-’’^  but  in  Pennsylvania  and  generally  in  America, 
the  form  was  that  of  circular  cones.^^ 

After  the  pile  was  completely  charred,  the  colliers  raked  the  charcoal 
into  small  piles,  so  that  if  any  should  break  out  into  a blaze  through 
spontaneous  combustion,  the  whole  mass  would  not  be  ignited.  Hot, 
dry  charcoal  absorbs  oxygen  so  rapidly  that  this  danger  is  always 
present.  The  product  was  then  hauled  to  the  thick-walled  stone  char- 


^ Drinker  to  Blackledge,  p.  83. 

^Encyclopedia  Britannica  (London,  1797),  s.v.  “Charcoal.” 

“ Even  today  fanners  frequently  dig  up  the  remains  of  the  circular  pits.  In  the 
pine  regions  of  southern  New  Jersey,  charcoal  is  still  made  by  the  old  method. 
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coal  house— always  found  near  the  furnace  or  forge— where  the  charcoal 
was  placed  to  be  ready  for  use. 

Various  woods  were  used  in  charcoal  making,  including  hickory, 
white  oak,  black  oak,  ash,  chestnut,  and  pine.  Hickory  was  considered 
the  best,  but  as  black  oak  was  abundant,  it  was  more  generally  used.^® 
The  yield  of  charcoal  varied  considerably,  depending  upon  the  quality 
of  the  wood,  the  more  compact  and  fine-grained  giving  the  largest  yield. 


A Charcoal  Pile  Being  Charred 


The  amount  of  charcoal  consumed  by  the  furnaces  was  enormous. 
Oley  Furnace  in  1783  consumed  about  840  bushels  every  twenty-four 
hours,  for  which  about  twenty-one  to  twenty-two  cords  of  wood  were 
necessary.  This  furnace  produced  a little  more  than  two  tons  of  iron 
a day,  and  therefore  for  every  ton  of  iron  more  than  400  bushels  of 
charcoal  were  required.®'  Since  an  acre  of  land  is  necessary  to  produce 
about  twenty-five  cords  of  wood  of  twenty-year  to  twenty-hve  year 
growth,®®  Oley  Furnace  used  every  day  almost  the  amount  of  wood 
grown  on  an  acre.  In  1786,  Drinker  estimated  that  an  average  furnace 
of  his  time  would  consume  800  bushels  of  charcoal  every  twenty-four 
hours.®®  The  famous  Warwick  Furnace  used  from  hve  to  six  thousand 


““Acrelius,  New  Sweden,  p.  1()8;  Schoepf,  Travels,  I,  198;  Coleman  vs.  Brooke, 
Alden’s  Appeal  Record,  p.  309.  A traveler  in  the  twenties  stated  that  black  walnut, 
black  oak,  and  ash  were  the  woods  chiefly  used  at  that  time.  Quoted  in  Penny- 
packer,  Hendrick  Pannebecker,  p.  84. 

” Schoepf,  Travels,  I,  198. 

“Coleman  vs.  Brooke,  Alden’s  Appeal  Record,  p.  14,5. 

“ Drinker  to  Blackledge,  p.  83. 
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cords  of  wood  during  the  period  it  was  in  blast  each  year.  This  was 
the  product  of  about  240  acres  or  more  of  woodland.'^® 

Many  men  were  required  to  cut  down  the  forests  to  provide  the 
charcoal  burners  or  colliers  with  wood.  This  work  was  usually  done 
during  the  winter  months.  Most  of  the  furnaces  were  shut  down  for 
at  least  two  or  three  months  each  year  for  repairs  or  relining.  Diffi- 
culties resulting  from  the  freezing  of  the  water  supply  also  often  forced 
a shutdown  during  severe  weather.  Most  of  the  workers,  including 
the  furnacemen  and  miners,  generally  worked  with  the  woodchoppers. 
After  the  wood  was  cut,  it  was  not  charred  immediately.  In  fact,  the 
charcoal  was  not  made  until  a short  time  before  it  was  needed.  The 
strong-walled  charcoal  houses,  large  as  most  of  them  were,  could  not 
contain  the  amount  of  charcoal  necessary  to  feed  the  furnace  for  a 
great  length  of  time,  and  to  have  left  it  outside  would  have  made  it 
unfit  for  use  in  the  furnace. 

The  various  processes  of  iron  manufacture  in  eighteenth-century 
.\merica  were  comparatively  simple  when  compared  with  the  highly 
complex  processes  of  the  iron  and  steel  industry  today.  The  first  iron- 
works in  Pennsylvania,  as  in  many  other  colonies,  were  bloomery 
forges.  They  were  patterned  after  bloomeries  scattered  over  Europe 
during  this  period.  These  had  their  origin  in  the  Catalan  forges  which 
had  developed  in  the  hills  of  Catalonia,  in  Spain,  about  the  tenth 
century. During  the  centuries  that  followed,  the  manufacture  of 
iron  developed  rapidly  in  many  parts  of  Europe,  as  new  uses  were 
found  for  iron.  The  extended  use  of  iron  was  aided  by  the  Catalan 
process,  which  was  a marked  improvement  over  the  earlier  primitive 
methods  of  working  iron  in  holes  on  hills  of  clay,  or  in  small  hearths, 
where  the  wind  or  a crude  goatskin  bellows  worked  by  hand  or  foot 
furnished  the  blast.  In  many  ways  the  early  bloomeries  in  Pennsylvania 
resembled  the  Catalan  forge.  They  were  several  times  larger  than  the 
ordinary  blacksmith  forge  of  the  present  day,  and  had  deep,  wide  fire- 
pots.  A blast  obtained  by  means  of  water-power  bellows  was  intro- 
duced at  the  side.  The  fuel  was  charcoal. 

The  ore  from  nearby  mines  was  broken  into  small  pieces  and  put 
into  the  heated  hearth  of  the  forge.  As  the  iron  became  semimolten, 
the  forgeman  stirred  or  w’orked  it  with  a long  bar  until  it  gathered 
into  a lump,  called  a “bloom”  or  “loupe.”  The  blazing  ball  of  crude 


James,  Thomas  Potts,  Jr.,  p.  47. 

“ M.  J.  Francois,  Researches,  pp.  404  ft.,  quoted  in  John  Percy,  Metallurgy  (Lon- 
don, 1864)  , pp.  278  ft. 
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iron,  pasty  but  never  molten,  was  taken  out  and  placed  under  the 
ponderous  hammer  operated  by  a water  wheeld-  Under  the  rhythmic 
strokes  of  the  hammer,  a heavy  bar  was  fashioned.  Successive  reheat- 
ings and  hammerings  produced  bars  for  the  use  of  the  blacksmith  or 
artisan.  This  iron  was  a type  of  wrought  iron.  The  process  of  making 
iron  in  bloomeries  was  very  wasteful.  Large  quantities  of  charcoal  were 
used.  The  iron  that  was  made  contained  much  slag,  and  therefore 
was  very  impure.  There  were  only  a few  works  of  this  type  in  Penn- 
sylvania, the  blast  furnace  instead  coming  into  use  from  almost  the 
very  beginning  of  the  industry  here.  The  reverse  was  true  in  New 
England,  where  bloomeries  flourished,  especially  throughout  the  latter 
part  of  the  colonial  period. 

The  blast  furnace  of  the  eighteenth  century  was  not  a sudden  in- 
vention, but  the  result  of  a slow  evolution.  The  Catalan  forge  or 
bloomery  had  been  improved  and  enlarged  during  the  Middle  Ages. 
Then  followed  the  German  stiickofen,  which  was  an  attempt  to  utilize 
the  waste  heat  of  the  bloomery  and  was  built  about  twelve  feet  or  more 
in  height.  In  this,  pasty  malleable  metal  or  freely  flowing  molten  cast 
iron  could  be  produced.  The  stiickofen  did  not  become  popular,  nor 
did  it  succeed  in  displacing  the  bloomery. The  next  step  was  the 
“high  furnace”  or  blast  furnace.  Just  when  this  transition  took  place 
is  uncertain.  Scattered  bits  of  evidence  point  to  the  fourteenth  cen- 
tury.It  is  certain  that  in  the  days  of  Henry  VIII  there  were  many 
blast  furnaces  in  England.^*’  By  the  eighteenth  century,  they  had  be- 
come somewhat  standardized,  and  both  in  England  and  on  the  con- 
tinent they  were  built  about  twenty-five  to  thirty  feet  high.  The 
English  ironmasters  who  built  the  first  furnaces  in  Pennsylvania  mod- 
eled them  after  those  of  the  mother  country.'*'^ 

The  old  furnaces  were  built  into  the  side  of  a small  hill  in  order 
that  the  ore,  limestone  flux,  and  charcoal  could  be  put  into  the  stack 
from  the  top.  Otherwise,  some  means  would  have  been  necessary  to 
hoist  the  materials  to  the  furnace  top.  The  stacks  were  built  square, 
but  they  tapered,  being  larger  at  the  bottom  than  at  the  top.  They 
varied  in  size,  but  were  usually  about  twenty-five  feet  square  at  the 

‘^Swedenborg,  Regnum  Subtermneum,  Part  I,  Section  13. 

“Douglass,  British  Settlements,  II,  109. 

“ M.  Jars,  Voyages  Metallurgiques  (1774),  I,  37  fl.;  Percy,  Metallurgy,  pp.  326  ff. 

“Percy,  Metallurgy,  pp.  878-879;  Georgius  .\gricoIa,  De  Re  Metallica,  trans. 
H.  C.  and  L.  H.  Hoover  (London,  1912)  , p.  420. 

Ashton,  Iron  and  Steel,  p.  4. 

“Swedenborg  in  his  Regnum  Subterraneum,  Part  I,  Section  13,  states  that  the 
height  of  the  early  Pennsylvania  furnaces  which  he  inspected  was  twenty-five  feet. 
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bottom,  and  from  twenty-6ve  to  thirty  feet  liighd®  The  earliest  fur- 
naces were  entirely  open  at  the  top;  later  ones  had  a cylindrical  erec- 
tion of  brickwork  over  the  tunnel  head  or  throat  of  the  furnace  to 
protect  the  workers  from  the  heated  gases  and  smoke  rising  from  the 
furnace.  Through  a door  in  the  tunnel  head  the  charges  of  material 
were  made.  The  tunnel  head  was  connected  with  the  bank  by  a 
wooden  bridge  over  which  the  “fillers”  continually  crossed,  bearing 
their  baskets  loaded  with  material  to  feed  the  hungry  furnace. 

Down  below,  in  front  of  the  furnace,  protected  by  a roof  or  building 
of  massive  timbers,  w'as  the  casting  house,  or  casting  shed,  where  the 
molten  metal  from  the  hearth  ran  into  the  sand  mold.  The  entrance 
to  the  hearth  was  through  an  arch  in  the  furnace  wall.  Outside  the 
shed,  on  the  one  side  of  the  furnace,  was  an  arched  recess  in  which  a 
small  aperture  allowed  for  the  insertion  of  the  “tue-iron”  (tuyere) , 
and  also  the  iron  pipe  connected  with  the  large  water-driven  bellows 
which  furnished  the  blast.  The  eighteenth-century  furnaces  had  only 
one  tuyere,  which  was  open  and  led  directly  into  the  hearth.  There 
were  no  water  coils  or  any  other  cooling  appliances,  as  can  be  found 
in  modern  furnaces. 

The  outside  portion  of  the  stack  was  usually  built  of  large  blocks 
of  limestone  or  other  type  of  stone  found  in  the  locality.  The  interior 
was  lined  with  a reddish  fine-grained  sandstone,  such  as  was  obtained 
in  the  Schuylkill  Valley  for  the  furnaces  of  southeastern  Pennsylvania. 
A similar  stone  was  also  obtained  at  Lebanon. Wacke^®  and  slate 
were  sometimes  used  after  the  middle  of  the  century,  but  not  always 
with  great  success.®!  Between  the  inwalls  and  the  outside  limestone,  a 
space  of  a few  inches  was  filled  wath  clay  or  coarse  mortar  to  protect 
the  outside  limestone  from  the  decomposing  effects  of  the  heat.  Some 
of  the  stacks  were  reinforced  and  strengthened  with  strong  iron  girders 
embedded  in  the  walls.  The  w'idest  part  of  the  inner  chamber  of  the 
stack— the  bosh— was  usually  nine  feet  in  diameter.  The  hearth,  a 
cylindrical  reservoir  at  the  bottom  of  the  furnace  into  which  the  molten 
metal  ran,  was  relatively  small,  being  only  a few  feet  in  diameter 
ow'ing  to  the  necessity  of  concentrating  the  molten  iron  to  prevent  it 
from  solidifying. 

It  is  quite  evident  why  the  bosh— the  central  part  of  the  stack— was 
made  wider  than  the  upper  and  lower  interior  parts  of  the  furnace. 

See  .Appendix  It  for  the  tieight  of  eighteenth-century  Pennsylvania  furnaces. 

Schoepf,  Travels,  I.  198,  208. 

"’Rock  similar  to  sandstone  in  texture,  but  derived  from  disintegrated  basic  rocks. 

'’^Schoepf,  Travels,  I,  198. 
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When,  in  the  evolution  ot  the  furnace,  its  height  was  increased,  the 
pressure  of  the  superincumbent  mass  within  rendered  the  materials 
so  dense  as  to  retard  the  ascent  of  the  blast.  Hence  the  internal  but- 
tresses or  boshes  were  introduced  to  support  the  weight  of  the  charge, 
relieving  the  central  part  from  pressure  and  permitting  the  free  pas- 
sage of  the  blast.  This  principle  was  used  in  the  stiichofen . While  the 
good  quality  of  the  iron  and  the  regidarity  of  the  process  was  thus 
assured,  further  increased  output  came  by  the  use  of  larger  and  thus 
more  powerful  blowing  apparatus.  The  otitput  of  the  furnace  during 
the  latter  part  of  the  century  averaged  about  twenty-five  tons  weekly, 


See  .Appendices  C and  D. 
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although  Warwick,  an  exceptional  furnace,  often  made  forty  tons  a 
week  before  the  close  of  the  Revolution. The  first  furnaces  estab- 
lished in  the  twenties  made  from  fifteen  to  twenty  tons  weekly. 

The  operation  of  the  furnace— a chemical  operation— was  fairly  sim- 
ple, although  its  management  often  involved  great  difficulties.  It  was 
kept  filled  continuously  with  alternate  layers  of  charcoal,  ore,  and 
limestone. 5^  These  materials  were  usuallv  not  weighed  before  being 
charged,  but  simply  measured  in  baskets  or  buckets.  The  practice  of 
weighing  began  with  the  use  of  anthracite  coal  in  the  smelting  of  iron, 
which  came  much  later  than  the  period  under  discussion.  The  gaseous 
products  escaped  at  the  top  of  the  stack.  At  the  tuyere  of  the  furnace 
the  ore  melted  and  dropped  down  to  the  hearth  below.  The  cinder, 
or  slag,  floated  on  top  of  the  molten  iron  and  was  drawn  off  from 
time  to  time.®^  The  slag  was  the  result  of  the  action  of  the  limestone 
flux  upon  the  impurities  of  the  ore.  About  twice  a day,  sometimes 
oftener,  the  molten  iron  was  run  into  the  casting  bed  of  sand,®®  which 
was  prepared  for  its  reception  by  molds  occasionally  made  from  ma- 
hogany wood  patterns,®^  but  usually  from  other  wood  patterns.  Some 
imaginative  early  ironmaster  compared  the  casting  bed  to  a sow  and 
her  litter  of  suckling  pigs.  Thus,  the  main  stream  or  feeder  from  the 
furnace  was  called  the  sow,  wliile  the  side  gutters  were  called  pigs,  a 
term  which  is  in  use  today.  Before  the  iron  became  cold,  the  pigs  were 
separated  from  the  sow  and  the  latter  broken  up  into  smaller  pieces. 
The  amount  of  ore  necessary  to  make  a ton  of  pig  iron  varied,  depend- 
ing on  the  type  of  ore,  the  construction  of  the  furnace,  and  skill  of 
the  manager.  About  two  tons  of  ore  usually  made  a ton  of  cast  iron. 

The  “blowing  in,”  or  the  starting,  of  a furnace  was  difficult.  The 
stack  was  first  filled  with  charcoal  and  lighted  from  the  top.  After 
several  days,  when  the  fire  had  burned  down  and  reached  the  tuyere 
opening,  the  furnace  was  refilled  with  charcoal.  The  fire  now  worked 
back  to  the  top.  The  blast  was  then  applied,  and  ore  and  flux  put 
in  from  the  tunnel  head  in  gradually  increasing  quantities.  After  a 

“Schoepf,  Travels,  I.  202.  Warwick  and  Reading  furnaces  produced  some  800 
tons  of  pig  iron  annually  even  before  the  middle  of  the  century,  which  was  equal 
to  the  output  of  the  largest  English  furnaces  of  the  same  period.  Acrelius,  New 
Sweden,  p.  168. 

“From  two  to  three  hundredweight  of  limestone  was  used  each  day  by  the 
average  furnace  to  flux  the  ores  of  their  impurities.  Drinker  to  Blackledge,  p.  83. 

“Coleman  vs.  Brooke.  Alden’s  Appeal  Record,  pp.  205,  221.  The  journey  of  the 
ore  through  the  furnace  from  the  time  it  was  put  in  until  it  reached  the  hearth 
took  from  forty  to  sixty  hours, 
pp.  160,  165. 

'^■'Schoepf,  Travels,  I,  199. 
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few  days,  slag  and  iron  ran  into  the  hearth  below.  The  proportion 
of  ore  and  flux  to  charcoal  was  gradually  increased  until  the  furnace 
was  w'orking  normally.  The  slag  varied  in  color.  That  of  a fine  sky- 
blue  color  denoted  the  presence  of  manganese.  Gray  slag  indicated 
high  grade  iron,  rich  in  graphite  carbon.  Dark  slag  showed  that  the 
iron  w’as  low  in  graphitic  carbon. 

Beside  pig  iron,  the  early  Pennsylvania  furnaces  cast  hollow  w'are, 
such  as  pots,  pans,  skillets,  sugar  kettles,  Dutch  ovens,  stoves,  and 
firebacks.  The  process  was  similar  to  that  of  casting  pig  iron.  Dif- 
ferent molds,  of  course,  had  to  be  used.  When  the  molten  iron  was 
tapped  into  the  pig  beds,  a part  of  it  was  delivered  into  large  ladles, 
and  in  turn  was  poured  into  small  ladles  and  then  into  the  molds  for 
castings.  Many  of  the  decorated  stove  plates  with  their  biblical  and 
classical  scenes,  scriptural  quotations,  mottoes,  hearts,  and  flow'ers,^® 
still  remain,  bearing  testimony  to  artistic  yearnings  of  these  early  arti- 
sans in  iron.  The  verses  and  mottoes  in  a form  of  German  and  the 
Germanized  spelling  of  English  names  reveal  the  origin  of  many  of 
these  early  workers. 

The  burdening  of  the  furnace— the  determination  of  the  proper 
proportions  of  ore,  flux,  and  fuel  for  the  furnace  charge— was  con- 
sidered a “gift”  of  the  old  time  furnace  worker.  The  results  obtained, 
in  view  of  lack  of  knowledge,  were  remarkable.  The  modern  laboratory 
method  with  its  quick  and  accurate  analyses  has  done  away  with  such 
guesswork,  or  trial  and  error,  but  there  is  still  the  necessity  for  judg- 
ment, experience,  and  a certain  intuition  which  successful  furnacemen 
must  have. 

The  number  of  workmen  needed  to  operate  the  furnace  was  not 
large.  Two  founders,  two  keepers,  two  guttermen,  two  or  three  fillers, 
w'ho  filled  the  furnace  with  alternate  charges  of  charcoal,  ore,  and 
limestone,  a “potter”  who  made  the  hollow  ware,  an  ore  roaster,  and 
a few  laborers  included  them  all.^^  The  “founders,”  who  regulated  the 
furnace,  made  the  sand  molds,  and  cast  the  iron,  together  with  the 
potter  were  the  only  skilled  workmen  employed  at  the  furnace.  Fre- 
quently the  potter  was  an  itinerant  worker,  working  a few  weeks  at 
one  furnace  and  then  traveling  on  to  another.  As  the  work  of  iron- 
making had  to  be  carried  on  night  and  day,  the  workers  labored  in 
two  twelve-hour  shifts. 

The  collection  of  stove  plates  at  Dovlestown  is  described  in  H.  C.  Mercer,  The 
Decorated  Stove  Plates  of  the  Pennsylvania  Germans  (Dovlestown,  1899)  , and  in 
his  The  Bible  in  Iron  (Dovlestown,  1914)  . 

^ Drinker  to  Blackledge.  p.  83. 
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Wliile  the  length  of  time  a furnace  was  in  blast  did  not  usually  ex- 
ceed nine  months, some  furnaces,  like  Reading  Furnace,  occasionally 
ran  from  twelve  to  eighteen  montlis  at  a stretch.®^  The  furnaces  were 
generally  shut  down  during  the  winter  months,®-  and  wmrk  was  sus- 
pended at  times  during  the  heat  of  the  summer.®^  Wdiile  the  furnaces 
were  out  of  blast,  there  was  much  to  be  done.  The  furnace  had  to  be 
relined,  occasionally  rebuilt;  roads,  dams,  and  bridges  repaired;  swamps 
filled  in;  and  above  all,  wood  had  to  be  cut  in  preparation  for  the 
next  blast.®^ 

The  blast  required  for  the  furnaces  and  forges  was  obtained  by 
means  of  large  double  bellows  made  of  wood  and  leather,  always 

‘"'’See  Appendices  C and  D. 

“'Sclioepf,  Travels,  I,  202. 

'‘-Coleman  vs.  Brooke,  Alden’s  Appeal  Record,  p.  203. 

.\crclius,  New  Sweden,  p.  168.  .Acrelius  slates  that  all  work  at  the  furnaces  and 
forges  was  suspended  during  the  hot  summer  months.  This  was  not  always  true, 
as  is  evidenced  by  the  Furnace  and  Forge  Ledgers.  See  also  James,  Thomas  Potts, 
Jr.,  pp.  44  ff.,  48-49. 

'“Coleman  vs.  Brooke,  Alden’s  Appeal  Record,  p.  203. 
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driven  by  huge  water  wheels.  The  bellows  of  even  the  earliest  Penn- 
sylvania furnaces  w'cre  large,  measuring  from  twenty  to  twenty-five 
feet  in  length  and  several  feet  in  w'idth.  Hermelin  gives  a clear  picture 
of  how  the  blast  was  secured; 

At  most  of  these  blast  furnaces  there  is  no  other  water  sup- 
ply than  from  small  brooks  and  springs,  which  is  conveyed 
to  a dam  between  the  mountain  heights,  where  the  water  goes 
to  the  blast  furnace  w'heel,  partly  by  [means  of]  a ditch  and 
partly  through  a grove  made  of  hollowed  out  tree  trunks  and 
also  through  wooden  pipes.  At  most  blast  furnaces  there  are 
overshots  for  the  wheels,  which  have  a diameter  of  forty-four 
feet  and  can  therefore  be  driven  by  a small  amount  of  water.®® 

While  the  bellows  were  chiefly  used  during  the  eighteenth  century 
at  the  blast  furnaces,  long  before  the  century  closed,  blowing  cylinders, 
or  blowing  tubs,  w^ere  installed  in  many  of  the  ironworks,  especially 
at  the  forges.®®  These  were  the  invention  of  James  Knight  of  Bringe- 
wood,  England,  who  obtained  a patent  for  them  in  1762,®^  and  John 
Smeaton,  who  used  his  blowing  cylinders  at  the  famous  Carron  Iron 
Works.®®  This  new  method  of  providing  blast  soon  came  into  favor 
with  other  English  ironmasters  and  displaced  the  simple  wood  and 
leather  bellows  in  England.  Of  the  many  inventions  in  the  technique 
of  iron  making  at  blast  furnace  and  forge  brought  about  in  England 
during  the  last  half  of  the  eighteenth  century,  the  blowing  tubs  alone 
were  used  in  America,  and  not  a very  large  number  of  ironmasters  in 
this  country  substituted  these  for  the  bellows  prior  to  the  close  of  the 
century. 

In  Pennsylvania  the  blowdng  tubs,  including  cylinders,  pistons,  and 
connecting  rotls,  were  made  of  wood.  The  earliest  ones  were  crude, 
being  little  more  than  two  cylindrical  casks  fitting  closely  into  one 
another,  moving  up  and  tlown  betw’een  four  wooden  posts,  the  motive 
power  being  a large  water  wheel.  The  air,  blown  into  a leather  bag, 
was  conveyed  to  the  furnace  in  an  iron  pipe.®®  After  many  improve- 
ments, the  so-called  double  cylinders  came  into  use.  These  consisted 
of  two  wooden  cylinders  set  side  by  side.  These  blew  into  a third 
cylinder  which  was  ordinarily  weighted  so  as  to  get  as  uniform  a 

Hermelin,  Mines,  p.  59.  Compare  with  Swedenborg,  Regnutn  Siibterraneum, 
Part  I,  Section  13;  fames  Thacher,  'Observations  Upon  the  N’atiiral  Production 
of  Iron  Ores,"  Massachusetts  Historical  Society,  Collections,  First  Series,  IX  (1804)  , 
2,59. 

“Hermelin,  Mines,  p.  63;  Coleman  vs.  Brooke,  Alden’s  Appeal  Record,  p.  205. 

®^.\shton.  Iron  and  Steel,  p.  37. 

“ Scrivenor,  History  of  the  Iron  Trade,  p.  82. 

“ Schoepf,  Travels,  II,  6;  Cazenove,  lournal,  pp.  6 If. 


72 


PENNSYLVANIA  IRON  MANUFACTURE 


Hay  Creek  Forge 


pressure  as  possible^®  thus  overcoming  the  insufficient  and  unsteady 
blast  of  the  old  bellows. 

From  the  time  cast  iron  was  first  made  in  the  fourteenth  century 
or  earlier,  some  process  had  to  be  devised  for  refining  it.  Thus,  re- 
finery forges  came  into  existence.  Like  the  bloomeries  and  blast  fur- 
naces, the  refinery  forges  of  Pennsylvania  were  patterned  after  those 
of  England,  and  the  methods  employed  were  English.  At  a few  Penn- 
sylvania forges  the  Walloon  method,  which  was  quite  similar  to  the 
English  procedure,  was  used.  The  forges  varied  in  size.  Small  ones 
had  but  one  “fire,”  or  “stack”  (hearth)  , and  one  hammer;  the  largest 
boasted  of  four  fires  and  two  hammers. Pig  iron  in  rough  bars 
from  five  to  six  feet  long  and  about  six  inches  broad  was  used.'^^  Two 
or  three  bars  were  put  into  the  first  hearth,  called  the  “refinery,”  one 
end  being  placed  in  the  charcoal  fire.  As  the  ends  softened  under  the 
heat  of  the  blast  in  the  deep  fire-pot,  the  portions  of  the  bars  outside 
the  fire  were  pushed  in.  The  “finers”  worked  the  mass  with  long 
iron  bars  into  a lump  called  a “half-bloom.”  This  process  was  similar 
to  that  of  making  blooms  at  the  bloomeries. The  mass  was  slung  by 

™ Coleman  vs.  Brooke,  Alden’s  Appeal  Record,  p.  205. 

.Vcrelius,  New  Sweden,  pp.  165  IT.;  Philadelphia  Weekly  Mercury,  March  10, 
1768,  March  9,  1769,  November  23,  1791. 

^Acrelius,  Neiv  Sweden,  p.  168. 

■'^Swedenborg,  Regnum  Subterraneum,  Part  I,  Section  13. 
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means  of  hooks  and  tongs  from  the  hearth  and  placed  under  a weighty 
hammer— driven  by  a water  wheel— to  refine  it  or  to  hammer  out  its 
impurities.  The  first  process  in  the  fire  had  done  much  to  drive  out 
the  carbon.  The  half-bloom,  placed  in  the  refinery  once  more  and 
heated  to  a bright  red  color,  was  worked  under  the  hammer  again, 
this  time  into  an  “ancony”— a flat,  thick  bar,  with  a rough  knob  on 
each  end.  These  were  sometimes  sold  in  the  market  as  bars  of  com- 
merce. But  more  often,  the  ancony  was  reheated  at  another  hearth, 
called  the  “chafery,”  and  worked  under  the  hammer  into  long  bars 
at  the  same  forge. The  bars  were  then  cut  to  a convenient  length, 
and  were  ready  for  sale  to  blacksmiths,  locksmiths,  and  others  to  be 
made  into  finished  products  of  various  kinds.  The  finished  bars  varied 
in  length,  width,  and  thickness.  Often  they  were  drawn  about  fourteen 
feet  long,  two  inches  broad  and  one-half  an  inch  thick;  others  were 
drawn  several  feet  long  and  one  inch  or  two  inches  scptare.'^® 

The  forge  hammer  or  hammers  were  massive.  Each  hammerhead 
was  of  a heavy  piece  of  wTought  or  cast  iron  weighing  several  hundred 
pounds.  It  was  mounted  on  an  oak  beam  and  usually  ran  parallel  to 
the  water-wheel  shaft,  the  trunnions  of  which  caught  the  helve  or 
oak  beam  a little  distance  behind  the  liammer  head."'*  The  foundation 
of  timber  and  stones  bore  the  weight  of  the  heavy  strokes  on  the  re- 
sounding anvil.  Water  wheels  measuring  twenty-five  or  more  feet  in 
diameter  furnished  the  power  for  the  hammers.  Even  larger  water 
wheels  provided  the  power  for  the  wooden  and  leather  bellows  or 
for  the  blowing  tubs  used  at  many  forges  during  the  latter  part  of 
the  century,  to  furnish  the  blast  for  the  “fires. 

Skilled  men  worked  at  the  hammers  and  at  the  hearths.  The  iron 
was  first  worked  by  the  “finers.”  The  technique  of  swinging  the  half- 
bloom to  tlie  hammer  and  back  to  the  hearth  required  much  strength 
and  practice.  The  hammermen,  likewise,  were  experienced.  It  re- 
quired no  little  degree  of  strength  to  draw  the  bars  to  exact  given  sizes. 
In  addition  to  the  three  or  four  skilled  workers,  a few  laborers  and 
perhaps  one  or  two  apprentices  completed  the  number  who  worked 
at  each  forge. 

’^Acrelius,  New  Sweden,  p.  168;  Horne,  Essays,  pp.  90  ff. 

Eighty-six  to  ninety  bars  usually  weighed  a ton.  Potts  Manuscripts  XL,  Potts- 
grove  1755  (1755-1758),  185-186. 

Schoepf.  Travels,  II,  6.  It  appears  that  most,  if  not  all,  the  forge  hammers  of 
this  period  were  similar  to  the  one  at  Coventry  describerl  by  Schoepf.  The  recent 
excavations  at  Valiev  Forge  revealed  the  remains  of  a hammer  of  the  same  type. 

’’’’  Hermelin,  Mines,  p.  63;  Thacher,  "Observations  on  Iron  Ores,”  p.  259. 

.-Vcrelius,  New  Sweden,  p.  168;  Potts  Manuscripts  XL,  Pottsgrove  1755  (1755- 
1758),  193;  LXX,  Pine  Forge  1774  (1774-1781),  59. 
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Forging  an  Ancony  at  a Refinery  Forge 


The  output  of  bar  iron  at  the  forges  varied.  The  smaller  ones  pro- 
duced about  two  tons  a week.  A forge  with  three  or  four  hearths  and 
two  hammers  coidd  turn  out  much  more,  and  such  a forge  working 
double  handed  often  made  from  300  to  350  tons  annually. Charming 
Forge,  for  instance,  even  prior  to  the  Revolution  had  a capacity  of 
300  tons  a year.^^ 

The  bar  iron  produced  at  forges  was  shaped  into  finished  products 
chiefly  by  blacksmiths,  who  occupied  a very  important  position  in 
iron  manufacture  during  this  period.  There  were  hundreds  of  black- 
smitli  shops,  large  and  small,  in  Pennsylvania,  as  in  other  regions  of 
America,  where  bars  of  iron  were  wrought  into  tire  iron,  axes,  hoes, 
shovels,  chains,  scythes,  and  other  needed  articles.  The  blacksmith  at 
this  time  was  a skilled  artisan  and  a craftsman;  his  activities  were  not 
confined  to  repair  work. 

Stamping  mills  were  located  at  many  of  the  ironworks,  especially 
during  the  latter  part  of  the  century.  These  crushed  forge  cinders  and 

™ Board  of  Trade  Papers:  Proprieties,  1697-1776,  X,  W 23;  Acrelius,  New  Sweden, 
p.  168;  Report  to  Governor  Franklin,  New  Jersey  Archives,  First  Series,  XXVIII,  247. 

^Pennsylvania  Gazelle,  May  10,  1770. 
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A Blister  Steel  Forge 


furnace  slag  in  order  to  obtain  the  iron  which  they  contained. Much 
iron  was  recovered  in  this  way  and  was  used  again  at  the  blast  fur- 
naces or  bloomeries.  In  spite  of  all  efforts,  the  loss  of  iron  in  the 
scoria,  or  slag,  was  high,  especially  when  the  furnaces  were  not  working 
as  w'ell  as  they  should. 

The  amount  of  steel  made  in  Pennsylvania  during  the  eighteenth 
century  w'as  comparatively  small.  Most  of  it  was  “blister”  or  “ce- 
mented” steel,  although  toward  the  end  of  the  century,  the  German 
method  of  making  steel  direct  from  pig  iron  was  attempted.*-  The 
demand  for  steel  was  not  great  because  it  was  used  only  for  swords, 
bayonets,  and  edged  tools,  and  not  for  the  manifold  uses  to  which  it 
is  put  today.  The  high  cost  of  steel  prevented  its  extended  use. 

The  capacity  of  steel  furnaces  varied  from  three  to  ten  tons,**  al- 
though the  new  furnace  in  Philadelphia,  the  largest  and  best  con- 
structed in  America,  whiclt  George  Washington  visited  in  1787,*^  had 
a capacity  of  fourteen  tons.  These  furnaces,  built  about  twelve  feet 
high,  had  a fire  grade  above  which  were  two  long  pots  built  of  stone 
or  brick.  Into  the  pots,  which  were  about  four  feet  wide,  three  feet 
high,  and  about  sixteen  feet  long,  were  placed  forged  iron  bars  with 

^Reading  Weekly  Advertiser,  November  19,  1796. 

Philadelphia  Federal  Gazette,  February  13,  1799. 

Horne,  Essays,  pp.  110-111. 

^Pennsylvania  Mercury,  August  10,  1787. 
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alternate  layers  of  small-sized  charcoal  or  charcoal  dust.®^  After  the 
pots  were  filled  to  the  top,  the  fire  was  lighted.  The  furnace  was 
kept  at  a cherry  heat  from  seven  to  eleven  days,  depending  upon  the 
hardness  of  steel  desired.  The  carbon  from  the  charcoal  dust  was 
absorbed  by  the  bars,  and  they  were  transformed  into  steel.  There 
was  a small  opening  in  each  pot  for  a proof  bar,  which  was  taken  out 
and  tested  from  time  to  time.  When  the  operations  were  thought  to 
be  complete,  the  fire  was  put  out,  and  the  furnace  left  to  cool.  The 
steel  bars  were  then  ready  for  the  market.  Crucible  steel,  made  first 
in  1740  in  England  by  Benjamin  Huntsman,  a clockmaker  who  was 
determined  to  make  springs  of  a better  grade  for  his  clocks,*®  was  not 
successfully  made  in  America  until  the  nineteenth  century.  Only  small 
quantities  were  made  in  this  country  before  the  Civil  War. 

By  the  end  of  the  eighteenth  century,  air  furnaces  had  been  intro- 
duced into  Pennsylvania,  especially  in  the  region  of  Philadelphia.*'^ 
These  resmelting  furnaces,  with  a capacity  up  to  five  tons  approxi- 
mately, could  make  castings  of  all  kinds  from  pig  iron,  and  were  the 
progenitors  of  the  modern  cupolas.  These  furnaces  produced  loom, 
dry  sand,  flask,  and  open  sand  castings  of  forge  hammers,  slitting  mill 
rolls,  stoves,  anvils,  skillets,  pots,  pans,  kettles,  and  other  hardware.** 

During  the  period  under  discussion,  sheet  iron  and  tin  plate  iron 
were  never  rolled,  but  were  hammered  out  in  Pennsylvania  at  the 
tilt  hammer  or  plating  mill.  Such  a mill  had  a large  hammer  that 
worked  much  faster  than  the  helve  hammer  of  the  forge.  The  smaller 
size  of  the  water  wheel  and  the  large  number  of  cogs  in  the  wheel 
caused  the  hammer  to  give  very  rapid  strokes.  Bar  iron,  brought  from 
the  forge,  was  heated  and  hammered  into  sheets.  Iron  sheets  had  been 
rolled  in  England  as  early  as  1728,  an  invention  claimed  by  Major 
Hanbury  and  John  Payne.  These  early  experiments  of  rolling  plates 
evidently  were  satisfactory,  the  plates  being  pliable  and  of  a uniform 
gauge.  It  is  remarkable  that  this  method  was  not  adopted  generally 
in  England,  but  no  further  progress  was  made  until  after  Henry  Cort 
invented  grooved  rolls  in  1783-84.*®  No  plates,  however,  were  rolled 


®Acrelius,  New  Sweden,  p.  166. 

*'®Jars,  Voyages  MetaUurgiques,  pp.  257-258;  Smiles,  Industrial  Biography,  p.  104. 
^Pennsylvania  Gazette,  August  5,  1789;  Pennsyh’ania  Packet  (Claypoole’s  Ameri- 
can Daily  Advertiser),  September  4,  1797;  Cramer’s  Pittsburgh  Almanack,  1812. 

^Pennsylvania  Packet  (Claypoole’s  American  Daily  Advertiser),  September  4, 
1797. 

P.  \V.  Flower.  A Short  History  of  the  Trade  in  Tin  (London,  1880),  pp.  45, 
93  ff. 
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A Plating  Mill 


in  the  United  States  until  many  years  after  the  opening  of  the  nine- 
teenth century. 

At  the  rolling  and  slitting  mills,  slit  iron  was  prepared  to  be  used 
for  making  nails.  The  iron  bars  received  from  the  refinery  forge  w’ere 
cut  into  strips  by  a water-power  crocodile  shears.  The  strips,  heated 
to  a red  heat,  were  passed  through  “rollers”  (rolls)  until  they  became 
the  thickness  of  the  intended  rod.  After  being  reheated,  each  strip 
was  presented  to  the  “slitters,”  which  consisted  of  small  grooved  rolls 
set  so  that  the  rims  of  one  roll  entered  the  grooves  of  the  other.  In 
the  slitters  the  strip  was  divided  into  several  rods  called  “slit  iron.” 
Large  w'ater  wheels  drove  the  bellows  in  the  hearths,  the  rolls,  and 
the  shears.  Slitting  mills  and  nail  works  were  often  found  in  combi- 
nation, but  much  slit  iron  was  sold  to  ironmongers,  blacksmiths,  and 
farmers  w'ho  manufactured  nails  themselves. 

During  the  latter  part  of  the  century,  many  nail  works  sprang  up 
in  Philadelphia  and  in  the  various  boroughs  and  towns  where  machines 
for  cutting  and  heading  nails  were  in  use.^^  These  works  produced 
nails  of  all  sizes.  They  were  equipped  with  anvils,  small  forges,  vises, 
and  nail-making  machines  of  various  kinds.  Frequently  as  many  as 


Cazenove,  Journal,  pp.  6 ft.;  Pennsylvania  Packet  (Dunlap),  Ma\^14,  1791. 
^'■Pennsylvania  Packet  (Dunlap  and  Cla\poole),  May  3,  1795. 
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Plan  of  Rolling  and  Slitting  Mill,  Middleboro,  Massachusetts,  Built  Mid-Eighteenth  Century 
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twenty-four  or  more  hands  were  employed  in  a single  plant,  fore- 
shadowing the  factory  system  that  was  soon  to  appear.^- 

Iron  wire  was  one  of  the  few  articles  that  had  to  be  almost  entirely 
imported  during  the  eighteenth  century.  Several  unsuccessful  attempts 
were  made  to  establish  wire  mills.  A wire-drawing  plant  was  set  up 
in  Philadelphia  as  early  as  1775.®^  At  these  works  thin  strips  of  iron 
were  attached  to  a machine  worked  by  water  power,  w'hich  drew  them 
through  a “drawplate.”  Unlike  the  process  of  forging  and  rolling, 
the  drawing  of  wire,  even  today,  is  done  with  cold  metal.  It  was  not 
until  the  early  years  of  the  nineteenth  century  that  a wire  mill  run 
by  steam  power  was  established  in  Pittsburgh,  by  means  of  financial 
aid  from  the  State  legislature.  This  marked  the  real  beginning  of 
the  wire  industry  in  the  State.®^ 

Tin  plate  works,  where  tin  plate  was  worked  into  vessels  of  various 
kinds,  flourished  during  the  latter  half  of  the  century.  Whitesmiths, 
the  workers  in  tin  plate,  established  shops  in  towns  and  boroughs. 
Twenty  or  more  journeymen  were  employed  in  many  of  these  shops.®® 
A variety  of  utensils,  such  as  kettles,  coffepots,  saucepans,  fish  kettles, 
Dutch  ovens,  and  stew  pans,  were  fashioned  from  plate  iron  and  sheets 
produced  at  the  tilt  hammers  or  plating  forges  and  from  imported 
tin  plate.®® 

Various  types  of  iron  were  manufactured  in  the  eighteenth  century. 
The  iron  of  antiquity— wrought  iron— was  the  pioneer  of  the  iron 
family.  When  early  civilization  began  to  make  progress,  wrought  iron 
was  made  by  early  man  on  the  tops  of  hills  w'here  brisk  breezes  pro- 
vided the  blast,  the  forest  trees  supplied  the  fuel,  and  large  stones 
were  used  as  hammers.  After  the  passage  of  centuries,  wrought  iron 
was  made  in  low  hearths,  bloomeries,  and  forges,  but  was  always 
hammered  out.  In  addition  to  the  iron  itself,  this  type  of  wrought 
iron  contained  some  viscous  cinder  or  slag,  but  little  or  no  carbon. 
In  the  hammering  out  of  the  bloom  or  bar,  the  slag  was  extended 
lengthwise  throughout  the  bar.  Thus  wrought  iron,  even  in  its  crudest 
form,  because  of  its  fibrous  structure  possessed  malleability,  ductility, 
tenacity,  and  toughness.  A microscopic  examination  of  such  iron  re- 
veals filaments  of  slag  lengthwise  in  the  bar.  The  hammering  did 

'‘^Pennsylvania  Packet,  October  7,  1788. 

'‘'‘Pennsylvania  Staatsbote,  July  21,  1775. 

James  P.  Mease,  Archives  of  Useful  Knowledge  (Philadelphia,  1811-1813),  II 

380. 

“^Philadelphia  Federal  Gazette,  September  1,  17%. 

'‘^Ibid.,  November  29,  1793,  .April  21,  1795. 
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not  alter  the  chemical  composition,  except  to  eliminate  a certain 
amount  of  impurities,  but  it  changed  the  physical  structure  by  re- 
ducing the  impurities  to  lengthy  filaments  or  fibers,  thus  strengthening 
the  texture  of  the  iron. 

With  the  introduction  of  the  principle  of  the  “high  furnace,”  or 
blast  furnace,  toward  the  close  of  the  Middle  Ages,  having  as  its  object 
the  utilization  of  the  waste  heat  of  the  bloomery  forge  and  an  increased 
output,  a different  type  of  iron  is  found.  In  its  journey  through  the 
blast  furnace,  the  iron,  being  molten,  absorbed  from  three  to  five  per 
cent  carbon.  This  carbon  was  in  two  forms:  (1)  the  combined  form, 
that  is,  in  chemical  cond:)ination  with  the  iron  itself,  and  (2)  as 
graphite  flakes  amid  the  particles  of  iron.  The  same  is  true  of  all  cast 
iron  made  today.  A microscopic  examination  shows  black  flakes  of 
free  carbon  distributed  throughout  the  alloy.  This  is  the  reason  for 
the  brittleness  of  cast  iron. 

Iron  which  contains  from  0.25  to  1.8  per  cent  carbon  in  chemical 
or  molecular  combination  (not  graphite  or  free  carbon)  is  called  steel, 
and  was  the  third  type  of  iron  known  and  made  in  the  eighteenth 
century.  The  famous  steels  of  the  past— the  “Wootz”  of  India,  the 
“Damascus”  of  Syria,  and  the  “Toledo”  of  Spain— were  made  from 
wrought  iron  by  impregnating  them  with  the  correct  percentage  of 
carbon,  generally  by  the  trial  and  error  method. 

The  conversion  of  bar  iron  into  steel  by  placing  it  in  molten  metal 
for  several  hours  is  generally  ascribed  to  R.  A.  F.  deReaumur,  but  this 
process  is  mentioned  by  Agricola  writing  in  the  middle  of  the  sixteenth 
century,  more  than  150  years  before  Reaumur.®'^  The  latter,  how- 
ever, was  the  first  to  understand  to  any  extent  the  cementation 
process  of  placing  bars  of  iron  together  with  powdered  charcoal  into 
ovens  which  were  kept  at  cherry  heat  for  many  days,  the  bars  absorbing 
the  carbon  from  the  charcoal  and  becoming  steel.  The  publication 
of  his  complete  directions  for  making  steel  by  this  process,  about  1722, 
gave  a great  impetus  to  the  manufacture  of  steel.*’*  France,  however, 
his  own  country,  was  unable  to  profit  very  much  by  his  discoveries 
because  of  her  small  production  of  suitable  iron.  Sweden,  England, 
and  Germany  v/ere  greatly  benefited,  and  cementation  furnaces  were 
also  built  in  America.  Several  were  built  in  Pennsylvania  during  the 
eighteenth  century. 

Cementation  steel  is  called  “blister  steel”  because  it  shows  blisters 


" Agricola,  De  Re  Metallica,  pp.  423  ff. 

®®R.  A.  F.  de  Reaumur,  L’Art  de  Convertir  le  Per  Forge  en  Acier  (Paris,  1722). 
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on  the  surface  and  contains  blisters  throughout.  The  reason  for  these 
blisters  was  not  discovered  until  1864  when  John  Percy,  the  English 
metallurgist,  suggested  that  they  were  caused  by  the  chemical  action 
of  the  carbon  on  the  slag  contained  in  the  wrought  iron.”-'  The  gases 
formed,  he  said,  produced  the  blistering  of  the  bars.  This  explanation 
is  proved  by  the  fact  that  bars  of  mild  steel,  or  iron  without  slag,  such 
as  are  made  today,  do  not  blister  w'hen  subjected  to  this  process.  Al- 
though the  Huntsman,  Bessemer,  open  hearth,  and  other  processes  for 
making  steels  of  various  kinds  have  supplanted  the  old  methods,  the 
best  steel  used  in  the  manufacture  of  cutlery  is  still  made  by  the 
cementation  method,  especially  in  Sheffield,  England. 

Pennsylvania  was  the  foremost  iron-producing  center  in  the  country 
throughout  the  latter  half  of  the  eighteenth  century. i””  Today  the 
State  is  one  of  the  greatest  iron-  and  steel-producing  districts  in  the 
w'orld.  The  location  of  the  industry  has  changed.  In  the  eighteenth 
century  it  centered  chiefly  in  southeastern  Pennsylvania  among  the 
rich  ores  of  the  State,  although  there  were  industrial  regions  even  to 
the  western  borders  by  its  dose.  It  is  now  concentrated  in  the  Pitts- 
burgh district.  This  is  so  for  several  reasons.  During  the  westward 
movement,  Pittsburgh  was  the  key  to  the  west,  and  after  the  industry 
crossed  the  Alleghenies  and  established  itself  there,  the  ironworks  of 
the  Pittsburgh  district  furnished  most  of  the  iron  for  the  agricultural 
implements  and  tools  needed  in  the  growing  west.  When  coke  dis- 
placed charcoal  in  blast  furnace  production,  an  impetus  was  given 
to  the  industry  in  this  district  because  the  soft  coals  of  the  Connellsville 
region  were  found  to  be  the  Ijest  for  making  coke.  The  discovery  and 
the  relatively  cheap  transportation  of  the  Lake  Superior  ores;  the 
excellent  sites  for  mills  along  the  rivers;  the  progressiveness  of  the 
ironmasters  and  manufacturers  in  using  and  developing  the  Bessemer, 
open  hearth,  and  other  processes  and  inventions,  and  in  overcoming 
innumerable  obstacles  all  combined  to  build  up  the  great  industrial 
regions  of  the  present  day. 

““  Percy,  Metallurgy,  pp.  772-773. 

'“Acrelius,  New  Sweden,  p.  164;  Joseph  Scott,  "Pennsylvania,”  Gazetteer  of  the 
United  States  (1795). 
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Improvements  and  Inventions 

During  the  first  part  of  the  eighteenth  century,  as  the  iron  in- 
dustry was  being  established  and  was  beginning  to  grow,  few 
improvements  or  inventions  could  be  expected.  The  technological 
difficulties  that  had  to  be  solved  by  the  first  generation  of  ironmasters, 
who  as  a whole  had  not  much  experience  in  this  line  of  industry,  left 
little  time  for  experimentation  or  for  the  consideration  of  untried 
plans.  It  has  been  pointed  out  that  American  iron  manufacture  in  its 
various  branches  was  patterned  after  contemporary  practice  in  the 
mother  country.  This  was  true  in  regard  to  blast  furnace  production, 
including  the  type  of  furnace,  blast,  fuel,  and  methods  of  casting.  It 
was  also  generally  true  of  the  forging  of  iron  as  well  as  the  manufacture 
of  iron  in  its  secondary  branches. 

About  the  time  of  the  Revolution,  a change  was  made  in  a new 
type  of  blowing  apparatus.  This  was  the  substitution  at  a number  of 
blast  furnaces  and  forges  of  blowing  cylinders,  or  “blowing  tubs,” 
for  the  large  wood  and  leather  bellows  in  the  production  of  the  blast. 
Such  cylinders  were  the  invention  of  the  English  inventors  James 
Knight  and  John  Smeaton.  This  new  means  of  producing  blast  came 
into  general  use  in  England  after  1762.^  By  the  time  of  the  struggle 
between  the  colonies  and  the  mother  country,  similar  blast-producing 
cylinders  were  in  use  in  Pennsylvania  and  in  other  iron-producing 
regions  in  America,  especially  at  the  forges.  These  were  copied  after 
English  models.  Attempts  were  made  at  Cornwall  Furnace  to  produce 
such  cylinders  of  cast  iron.-  Evidently,  little  success  was  obtained,  for 
the  vertical  wooden  blast  cylinders  continued  to  be  used  for  a long 
time,  as  is  evidenced  in  the  accounts  of  such  appliances  well  into  the 
nineteenth  century. 

As  time  went  on,  greater  varieties  of  castings  were  made,  as  can  be 
seen  in  the  development  of  different  types  of  stoves.  In  comparing 
stove  plates  made  during  different  periods  in  the  eighteenth  century, 
progress  can  be  noted  throughout  the  century,  not  only  in  design  but 
in  the  quality  of  workmanship.  Cast  iron  came  to  be  improved  in 
quality  by  experimentation  in  mixing  different  ores.  Ironmasters  also 
began  using  iron  recov'ered  from  cinder  banks  because  it  was  discovered 

^ .\shton.  Iron  and  Steel,  p.  37;  Scrivenor,  History  of  the  Iron  Trade,  p.  82. 

“ Hermelin,  Mines,  p.  63. 
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A Stove  Plate 


that  mixed  with  ores  it  produced  a much  tougher  iron  than  heretofore. 
The  unfortunate  Peter  Hasenclever,  in  his  enterprises  in  New  Jersey 
and  New  York,  was  largely  responsible  for  the  widespread  adoption 
of  this  plan.  In  1765  his  partners  wrote  him  from  London  regarding 
such  iron: 

We  can  now,  with  the  utmost  pleasure  and  satisfaction,  ac- 
quaint you,  that  it  is  universally  allowed  by  the  trade  to  be 
the  best  drawn  Iron,  by  far,  that  ever  macle  its  appearance 
in  the  London  Market  from  America;  it  has  been  tried  and 
found  ol  exceeding  good  quality. 

Hasenclever  replied  proudly. 

There  is,  perhaps,  no  better  Iron  in  the  w'orld  than  this  cin- 
der iron,  particularly  for  the  use  of  wagon  tire,  plough  shares 
and  implements  for  husbandry;  it  is  tough  and  almost  as  hard 
as  steel. 3 

For  certain  purposes,  therefore,  cinder  iron  had  its  uses.  During  this 
period  stamping  mills  were  established  at  the  ironworks  to  crush  the 
furnace  cinders  and  slag  in  order  to  secure  more  easily  the  metallic 
iron  from  the  slag. 


“ The  Remarkable  Case  of  Peter  Hasenclever  (London,  1773)  , pp.  10,  80. 
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Quite  early  in  the  history  of  the  Province  the  Germans  introduced 
stoves,  and  from  the  beginning  of  the  industry  stoves  and  firebacks 
were  cast  at  the  blast  furnaces.  In  most  eighteenth-century  homes,  how- 
ever, stoves  could  not  be  found,  the  wide,  open  fireplaces  being  used 
for  cooking  and  heating.  That  there  was  a market  for  stoves,  though, 
is  clearly  evidenced  in  the  sales  recorded  in  the  ledgers  of  the  iron- 
masters and  also  in  the  improvements  made  from  time  to  time  in 
different  types  of  cooking  and  heating  appliances. 

One  of  the  most  important  changes  that  took  place  in  heating  stoves 
was  the  invention  by  Franklin  in  1742  of  his  fireplace.  It  was  described 
by  an  European  traveler  as  “a  sort  of  iron  affair,  half  stove,  half  fire- 
place a longish  rectangular  apparatus  made  of  cast  iron  plates  and 
stands  of  far  from  the  wall  the  front  being  open,  in  every  respect  a 
detached  moveable  fire-place.”^  In  his  autobiography,  Franklin  states 
that  he  presented  a model  of  his  invention  to  his  friend  Robert  Grace, 
of  Warwick  Furnace,  who  found  the  casting  of  the  plates  for  the  fire- 
place profitable. 3 Franklin  himself  sold  a number  of  these  stoves  in 
Philadelphia.®  But  he  refused  to  secure  a patent  for  his  invention, 
stating  that  he  believed  it  should  be  used  for  the  benefit  of  humanity.'^ 
Others  took  his  ideas  and  manufactured  fireplaces  that  became  known 
as  Franklin  stoves.  Wffiile  in  London  in  1765,  Franklin  wrote  to  Hugh 
Roberts  asking  him  to  send  two  of  the  stoves  cast  years  before  by 
Robert  Grace.  To  this  Roberts  replied, 

Thy  request  of  procuring  2 Pens*  Fire  Places  cast  when 
Robert  Grace’s  Moulds  were  good,  is  a little  uncertain  which 
of  the  sorts  thou  intended,  whether  the  first  impression  such 
as  Psyng  and  I had  or  that  with  the  Sun  in  front  and  Air  Box, 
both  of  which  are  much  out  of  use,  and  tho’  many  have  been 
laid  aside  I find  on  encjuiry  yt  some  parts  of  the  plates  have 
been  apply’d  for  Backs  or  hearths  of  Chimneys  or  other  Jobs, 
that  I have  not  found  a second  hand  one  compleat.  . . 

By  this  time  many  improvements  had  been  made  in  the  stove  and  it 
was  known  even  in  Europe.  Many  were  reaping  the  benefit  of  Erank- 
lin’s  principles. 

During  the  closing  years  of  the  century,  spurred  by  the  premiums 
offered  by  the  .American  Philosophical  Society,  a number  of  inventors 
were  working  on  improvements  to  stoves,  especially  to  the  Franklin 

* Schoepf,  Travels,  I,  60-61. 

= Benjamin  Franklin,  Autobiography  (New  York,  1916),  p.  139. 

“Potts  Manuscripts  X,  Popadickon  1750,  pp.  215,  219. 

‘Franklin,  Autobiography,  pp.  139-140. 

“ Flistorical  Society  of  Pennsylvania,  Charles  Morton  Smith  Manuscripts,  Docu- 
ment 46,  Roberts  to  Franklin.  27th  11th  month,  1765  (January  27,  1765). 
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stove/-*  One  inventor,  in  1796,  pointed  out  that  most  homes  possessed 
no  stoves,  but  that  open  fireplaces  were  in  general  use,  although  they 
were  being  made  smaller  in  Philadelphia  and  in  other  well-populated 
sections  of  the  country  on  account  of  the  increasing  scarcity  of  fuel. 
In  his  communication  he  stated. 

The  close-iron-stove  was  invented  to  save  fuel  by  casting 
heat  with  the  least  possible  loss.  But  it  is  far  from  solving  the 
question  in  full  latitude.  By  being  unattended  with  a free 
circulation  of  air  it  is  insalubrious.  It  is  also  expensive  and 
admits  not  of  cooking.  To  remedy  some  of  the  inconveniences 
of  the  close-stove,  particularly  the  insalubrity  the  immortal 
Franklin  invented  his  open-iron-stove.  This  by  its  openness 
gives  a free  circulation  of  air  and  by  its  projection  into  the 
room  a back-plate  with  a space  behind  it  communicating  to 
the  room  causes  but  a little  waste  of  heat  produced  by  the 
fuel.  But  at  the  same  time  it  increases  the  consumption  of 
fuel  beyond  the  close  stove.  It  is  also  expensive  and  does  not 
admit  of  cooking.  This  stove  is  an  invaluable  acquisition  to 
the  richer  part  of  the  world,  but  the  poor  can  never  enjoy 
it.  . . .10 

The  writer,  therefore,  planned  to  incorporate  the  advantages  of  the 
Franklin  stove  into  what  he  called  a stone  stove,  a creation  of  his 
own  mind. 

While  stove  plates  and  a variety  of  iron  wares  were  cast  at  the  blast 
furnaces,  the  better  grade  of  castings  were  made  at  air  furnaces.  Among 
those  who  carried  on  such  furnaces  in  Philadelphia  was  John  Nan- 
carrow,  a man  of  inventive  genius.  Nancarrow  devised  many  improve- 
ments in  the  methods  of  casting  and  also  in  articles  that  were  cast. 
Newly  invented  boxes  for  carriage  wheels  were  made  in  Philadelphia 
in  1785,  and  during  this  period  many  improvements  were  made  in 
tools  and  machinery  made  of  cast  iron.  The  cylinders  required  for 
steam  engines  during  this  experimental  age  were  sometimes  cast  at 
the  blast  furnaces,  but  more  often  at  the  air  furnaces.  *“ 

Experiments  in  perfecting  the  steam  engine  were  made  during  the 
last  quarter  of  the  century  at  the  same  time  that  Watt,  Boulton,  and 
others  in  England  were  pushing  their  inventions  from  an  experimental 
to  a practical  stage.  Before  the  Revolution,  two  steam  engines  were 

“Communications  to  the  American  Philosophical  Society,  Navigation,  Manufac- 
tures, Agriculture,  and  Economics,  Documents  11,  18,  20.  Franklin  himself  in  1786 
invented  a new  type  of  stove  and  wrote  a “Description  of  a New  Stove  for  Burning 
Pitcoal,  Consuming  .All  Its  Smoke,’’  American  Philosophical  Society,  Transactions, 
II  o.s.  (1786)  , 57-73. 

“ Communications  to  the  American  Philosophical  Society,  Navigation,  Manufac- 
tures, Agriculture  and  Economics,  Document  18,  An  Essay  on  Warming  Rooms. 
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Fireplace  Cast  at  Hopewell  Furnace 

introduced  into  New  England,  but  without  much  success.  About  the 
same  time,  one  was  installed  at  the  Schuyler  Copper  Mines  on  the 
Passaic  River  in  New  Jersey.  The  principal  parts  of  this  engine  were 
imported  from  England  and  an  engineer,  Hornblower,  was  sent  with 
it  to  superintend  its  construction.  Writing  of  it  at  the  beginning  of 
the  nineteenth  century,  Benjamin  H.  Latrobe  stated  that  in  spite  of 
its  imperfect  construction  and  the  faulty  boring  of  its  cylinder,  it  had 
drained  the  mine  effectually  for  thirty  years. 

Among  the  first  experiments  in  engine  building  in  America  was  one 
made  in  1773,  by  Christopher  Colles,  an  ingenious  Irishman.  This 
learned  mathematician  and  engineer  delivered  lectures  on  ‘‘pneu- 
matics, hydrostatics  and  hydraulics”  to  the  members  of  the  American 
Philosophical  Society.  He  built  a steam  engine  designed  to  pump 
w'ater  at  a distillery,  but  the  experiment  was  not  successful.^-  Another 

^Communications  to  the  Amercian  Philosophical  Society,  Mechanics,  Machinery, 
and  Engineering,  Document  25,  Report  of  Benjamin  Henry  Latrobe. 

'^Thompson  Westcott,  Life  of  Jolni  Fitch  (Philadelphia,  1857),  pp.  153-154. 
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attempt  was  made  in  this  country  in  1775  when  Sharp  and  Curtenius 
built  a steam  engine  for  the  water  works  at  New  York.  This  was 
adjudged  at  the  time  to  have  been  well  executed. 

The  difficulties  of  the  Revolution  retarded  the  progress  of  invention. 
In  the  years  that  followed  the  peace,  many  turned  their  attention  to 
the  use  of  steam  for  propelling  boats.  Latrobe  wrote  that  “a  sort  of 
mania  began  to  prevail  for  impelling  boats  by  steam  engines.”^'*  Even 
the  venerable  Franklin  was  much  interested.  It  was  during  this  period, 
too,  that  the  unfortunate  Jolin  Fitch  received  from  the  legislature 
the  exclusive  right  to  his  invention  of  navigating  vessels  by  steam. 
The  story  of  Fitch’s  struggles,  his  steamboat  that  plied  the  Delaware 
for  a time,  his  failure,  and  death  are  well  known  and  need  not  be 
recounted  here. 

Among  others  who  were  experimenting  with  steam  power  were 
.\rthur  Donaldson,  Doctor  Kinsey,  Henry  Voight,  and  James  Rumsey, 
Many  improvements  in  the  boiler,  pipe,  condenser,  and  other  ma- 
chinery by  Fitch,  Voight,  Thornton,  Hall,  and  Evans  led  to  the 
development  of  the  engine  whicli  operated  Fitch’s  boat  on  the  Dela- 
ware during  the  summer  of  1790.  Latrobe,  surveying  the  attempts  to 
perfect  the  steamboat,  wrote  early  in  tire  nineteenth  century,  “Nothing 
in  the  success  of  any  of  tliese  experiments  appeared  to  be  sufficient 
compensation  for  the  expense  and  the  extreme  inconvenience  of  the 
steam  engine  in  the  vessel."''’^  He  pointed  out  that  the  chief  objections 
to  the  steamboat  included  the  weight  of  the  engine  and  fuel,  the  large 
space  occupied  by  Iroth,  tlie  vibrations  of  the  engine  that  often  racked 
the  vessel,  the  irregidarity  of  tlie  boat’s  motion,  the  expense  of  steam 
power,  and  the  difficulties  connected  with  securing  paddles  of  the 
right  weight— for  if  too  light  they  would  break  and  if  strongly  made 
they  were  too  heavy.  Fitch  tried  to  overcome  the  latter  objection  by 
his  experiments  with  a screw  propeller. 

Attempts  were  also  made  to  apply  steam  power  to  land  carriages. 
Oliver  Evans  received  patents  in  several  states  for  the  right  to  operate 
his  “Columbian,”  but  he  failed  to  interest  the  Lancaster  Turnpike 
Comjrany  in  this  invention  designed  to  draw  passengers  and  freight 
over  the  new  highway.  In  1801  Evans  produced  his  strange  “Orukter 

“Rivington's  New  York  Gazetteer,  February  16,  1775. 

“"Report  of  Benjamin  Henry  Latrobe.” 

'^Minutes  of  the  . . . General  Assembly,  Pennsylvania,  1786,  10th  .Assembly,  2nd 
Session,  pp.  199,  205-206,  230;  11th  .Assembly,  1st  Session,  pp.  40,  44,  99-100;  Mitchell 
and  Flanders,  Statutes  at  Large,  XII,  c.  1286. 

“"Report  of  Benjamin  Henry  Latrobe.” 

“Westcott,  Life  of  Fitch,  pp.  363-364. 
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Amphibolos,”  designed  to  travel  on  land  and  water,  and  in  the  years 
that  followed  he  applied  his  ideas  in  the  construction  of  new  “Col- 
umbian” enginesd* 

At  the  opening  of  the  nineteenth  century,  there  were  few  steam 
engines  engaged  in  practical  uses  in  the  United  States.  There  w'as  one 
owned  by  the  Manhattan  \Vater  Company,  New  York,  built  on  the 
principle  of  Bold  ton  and  Watt  double  engine.  Another,  also  in  New 
York,  used  at  a lumber  mill,  was  built  by  Nicholas  Roosevelt  at  the 
Soho  Works,  New  Jersey.  In  1799  the  city  fathers  of  Philadelphia 
decided  to  lay  dowm  water  pipes  on  the  principal  streets  for  the  con- 
venience of  householders  and  as  a protection  against  fire.  The  plan 
of  the  engines  to  pump  the  water  was  executed  by  Latrobe.  Two  low- 
pressure  engines,  built  at  the  Soho  Works  after  the  Boulton  and  Watt 
plan,  drove  not  only  the  pumps  at  the  w'ater  w'orks,  but  also  a rolling 
and  slitting  mill.  Another  steam  engine  w'as  used  at  a factory  at 
Boston,  and  Oliver  Evans  was  operating  a small  one  used  to  furnish 
power  for  grinding  plaster  of  Paris. Many  parts  for  steam  engines 
were  cast  at  such  furnaces  as  Warwick  and  especially  at  the  air  fur- 
naces at  Philadelphia.  Soon  after  the  opening  of  the  nineteenth  cen- 
tury, Oliver  Evans  began  to  build  steam  engines  for  others  at  Phila- 
delphia and  may,  therefore,  be  considered  to  be  the  first  regular  builder 
of  steam  engines  in  the  United  States. 

The  application  of  cast  iron  to  the  building  of  bridges  became  a 
reality  first  in  England,  although  one  of  the  early  plans  for  bridging 
rivers  with  iron  w’as  worked  out  in  Pennsylvania.  Thomas  Paine,  the 
Englishman  who  had  played  so  prominent  a part  in  the  American 
Revolution,  turned  his  attention  to  engineering  and  in  1786  presented 
Franklin  with  the  model  of  a bridge  designed  to  span  the  Schuylkill 
River.  Paine  proposed  to  build  an  iron  bridge  400  feet  in  length— 
a single  arch  with  thirteen  ribs  representing  the  strength  and  unity 
of  the  states  of  the  new  republic.  Before  the  project  w'as  accomplished, 
Paine  left  for  England  and  took  out  a patent  there  for  his  invention. 

At  Masborough,  an  arch  of  ninety  feet  was  built  to  span  the  river 
Don  after  Paine’s  plans.  Another  bridge,  a little  longer,  was  cast  and 
was  placed  on  exhibition  at  Paddington.  At  the  outbreak  of  the 
French  Revolution,  Paine  turned  his  attention  from  bridge  building 
and  hastened  to  Paris  to  join  the  “Friends  of  Man.”  From  the  modi- 
fication of  designs  he  left  behind  him,  another  bridge  was  built  over 

G.  and  D.  Bathe.  Oliver  Evans  (Philadelphia,  1935),  pp.  6 ff. 

^““Report  of  Benjamin  Henry  Latrobe.” 

“Specifications  of  Patent,  Great  Britain  No.  1667  (1788). 
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A Ten-Plate  Stove 

the  river  Wear  at  Sunderland  in  1796.  In  the  United  States,  little 
attention  was  paid  to  building  bridges  of  cast  iron,  although  some 
bridges  of  iron  chain,  such  as  the  one  across  Jacobs  Creek  in  western 
Pennsylvania,  appeared  at  the  turn  of  the  century.  Built  by  Judge 
James  Finley  of  Fayette  County,  it  claimed  consideration,  and  many 
chain  bridges  were  built  on  Finley’s  plan  in  different  parts  of  the 
country.21 


^ Swank,  Progressive  Pennsylvania,  p.  248. 
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During  the  closing  decades  of  the  century,  many  attempts  were  made 
to  improve  the  quality  of  blister  steel  produced  in  the  country,  as 
well  as  to  expand  its  manufacture.  Whitehead  Humphreys,  assisted 
by  the  legislature,  made  many  “discoveries  in  the  art  of  converting 
bar  iron  into  steel”  and  made  improvements  in  the  trial  and  error 
method  of  producing  the  metal.-^  Henry  Voight  also  discovered  an 
improved  method  of  making  steel  which  was  claimed  to  be  better  than 
imported  cast  steel,  especially  for  use  in  the  best  grade  of  knives  and 
razors.2^ 

During  the  last  three  decades  of  the  century,  many  attempts  were 
made  to  produce  iron  wire,  but  without  much  success.  Machines 
worked  by  water  power  were  set  up.  An  early  attempt  to  draw  wire 
in  Philadelphia  was  made  in  1775.^^  Four  years  later,  Nicholas  Garri- 
son, Valentine  Eckert,  and  Henry  Voight  erected  a wire  factory,  but 
the  experiment  was  not  successful. Not  until  after  the  close  of  the 
century,  when  Eichbaum,  with  financial  aid  from  the  State  legislature, 
built  a wire  mill  run  by  steam  power  in  Pittsburgh,  were  the  attempts 
to  draw  wire  successful. 2** 

In  manufacturing  iron  wire  to  be  used  for  making  cards  for  combing 
cotton,  wool,  and  flax,  more  success  was  attained.  In  1777-1778,  Oliver 
Evans  invented  machinery  for  manufacturing  wire  from  bar  iron  and 
for  making  cards  from  the  wire.  He  proposed  to  establish  his  factory 
under  State  patronage,  but  being  unsuccessful  in  this  he  sold  his  secret 
to  a company  at  Wilmington  for  a relatively  small  sum.  Later  he 
devised  a plan  for  pricking  the  leather,  and  for  cutting,  bending,  and 
setting  the  teeth.  Because  of  the  ‘‘impoverishing  result  of  his  previous 
discovery,”  he  never  carried  this  plan  into  execution. It  was  worked 
out  later  by  Amos  Whittemore  in  Massachusetts.  However,  by  1797 
there  were  three  manufacturers  of  iron  wire  cards  in  Philadelphia, 
turning  out  thousands  of  dozens  of  cards  annually. Factories  for 


“ Votes  and  Proceedings  of  the  House  of  Representatives  of  the  Province  of 
Pennsylvania  (Philadelphia,  1752-1776)  , 1770,  VI,  200,  208  (hereafter  citeri  as 
Votes  of  Assembly);  Pennsylvania  Chronicle,  October  24,  1772;  Pennsylvania  Packet, 
October  26,  1772;  Pennsylvania  Packet  Supplement,  Jamiary  18.  1773. 

“ Westcott,  Life  of  John  Fitch,  pp.  402-404. 

Pennsylvania  Staatsbote,  July  21,  1775. 

T.  Scharf  and  Thompson  VVestcott,  History  of  Philadelphia,  1609  188 f 
(Philadelphia,  1884)  , III,  2260. 

“Mease,  Archives  of  Useful  Knowledge,  II,  380. 

^ Oliver  Evans  [Patrick  N.  I.  Elisha],  Patent  Right  Oppression  Exposed;  or, 
Knavery  Detected  (Philadelphia,  1813)  , 20-24. 

“Scharf  and  Westcott,  Philadelphia,  III,  2260. 
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producing  cards  had  also  been  established  in  Boston  and  in  other  sec- 
tions of  the  country. 

Improvements  were  also  made  in  the  making  of  nails.  In  1788  John 
Fitch  invented  a machine  for  rolling  and  cutting  nails.  Henry  Voight 
accused  him  of  theft  of  the  invention.  Finally,  however,  the  two  men 
agreed  to  work  together,  and,  backed  financially  by  Richard  Wells 
and  Thomas  Clifford,  Jr.,  plans  were  made  to  sell  rights  to  use  the 
machine  to  Englisli  industrialists. The  records  are  silent,  however, 
as  to  whether  any  progress  was  made  beyond  the  experimental  stage. 
One  year  later,  Samuel  Briggs,  who  also  experimented  w'ith  steam 
pow'er,  petitioned  the  State  legislature  and  the  federal  Congress  regard- 
ing a machine  for  making  nails,  screw's,  and  gimlets.  A model  of  his 
invention,  in  a sealed  box,  was  deposited  with  the  governor  of  Penn- 
sylvania. Together  with  his  son,  he  received  the  first  patent  issued 
under  the  general  patent  law's  of  the  LJnited  States  for  nail-making 
machinery. Other  patents  were  granted  for  similar  machinery  before 
the  end  of  the  century. 

Among  other  inventions  were  plans  to  perfect  the  draw'ing  of  bar 
iron  into  round  sliapes.  This  w'as  accomplished  as  early  as  1783  at 
the  works  of  Mark  Bird  and  James  \Vilson  at  the  falls  of  the  Delaware 
by  hammering  the  heated  bars  under  concave  rolls.-'*^  In  1796  Clemens 
Rentgen  discovered  a new'  method  of  making  round  iron,^^  and  in 
1810  he  invented  rolls  whicli  in  some  ways  were  similar  to  those  of 
Cort  in  England.  There  were  a number  of  minor  inventions  toward 
the  close  of  the  century,  such  as  that  of  Emanuel  Bantling  of  a “tube 
bellows”  for  blacksmiths. 

™ Historical  SocietN  of  I’ennsyUania,  Clifford  Papers  TX,  1788-1790,  Documents 
205,  206,  207,  209,  234,  274,  284,  jxissim. 

J,  L,  Bishop,  A History  of  American  Majiufactures  from  160S-1860  (Phila- 
delphia, 1866,  1868),  I,  571,  machine  for  producing  cut-iron  nails  was  established 
in  western  Pennsvhania  before  the  end  of  the  century.  Pittsburgh  Gazette,  Jidy  22, 
1797. 

®^Hermelin,  Mines,  pp.  74-75. 

““  Frederick  Shectlcr,  "East  Vincent  Township,  Chester  County,  Pennsylvania,” 
Pennsyh'ania  Magazine  of  History  and  Biography,  XXXIV'  (1910)  , 376.  The  Aurora, 
December  3,  1796,  athertised  Clements  Rentgen  s new  machine  for  drawing  round 
iron  one-fourth  to  two  inches  in  diameter  or  larger. 
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The  Workers 

The  labor  system  that  developed  in  the  American  colonies  was 
based  upon  English  labor  institutions  of  the  seventeenth  century. 
Many  modifications,  however,  were  made  because  of  conditions  im- 
posed by  a large  country  that  had  a small  and  scattered,  but  growdng, 
population.  In  the  New  ^Vorld,  land  was  plentiful  and  cheap,  whereas 
labor  was  usually  scarce  and  expensive.  As  a result  English  standards 
and  practices  were  modified  to  conform  to  a different  social  and  eco- 
nomic environment.  The  status  and  conditions  of  labor  were  molded 
to  fit  into  the  economy  of  a frontier  country.  This  w'as  evident  in 
fewer  restrictions  and  regulations,  both  by  law  and  custom,  in  America 
in  comparison  with  the  mother  country.  Then  again,  servile  labor 
occupied  a far  more  important  place  in  the  American  colonies  than 
in  England.  It  was  natural  that  the  continual  scarcity  of  labor  should 
result  in  the  extensive  use  of  indentured  labor,  and  even  slaves,  in 
industry. 

A few  factors  in  the  background  of  colonial  industrial  institutions 
should  be  noted  in  order  to  understand  labor  conditions  in  America. 
.A.t  the  close  of  the  Middle  Ages,  and  even  earlier,  the  production  of 
iron  in  Europe,  differing  from  other  industries,  was  necessarily  a cap- 
italistic enterprise  in  the  sense  that  workers  were  brought  together 
in  a plant  to  labor.  The  employer  furnished  the  equipment  and  raw 
materials  and  also  marketed  the  finished  products;  the  workers  sup- 
plied the  labor  and  received  wages  in  return  for  it.  The  progress 
made  through  the  centuries  in  the  iron  industry  was  not  achieved 
as  in  other  industries,  such  as  textile  manufacturing,  by  converting  a 
craft  or  guild  system  to  a domestic  system— whereby  work  was  done 
at  home  for  an  employer— to  the  factory  system  created  by  the  Indus- 
trial Revolution.  Instead,  the  organization  of  the  iron  industry  re- 
mained the  same,  the  changes  that  took  place  resulting  from  the 
expansion  of  the  industry  due  to  the  opening  of  new  sources  of  raw' 
materials,  as  well  as  to  the  development  of  markets.  Inventions  and 
technological  improvements,  of  course,  inevitably  accompanied  ex- 
pansion and  contributed  to  it,  often  being  responsible  for  it. 

.\s  a result  of  such  organization,  ironworkers  in  England  and  in 
other  countries  were  not  subject  to  the  close  restrictions  imposed  by 
the  guilds  in  other  industries,  although  through  legislation  and  custom 
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certain  regulations  were  enforced.  A period  of  apprenticeship,  with 
definite  duties  and  obligations  for  master  and  apprentice,  for  example, 
was  required,  especially  in  the  forges  and  in  various  branches  of  sec- 
ondary iron  manufacture,  such  as  nail  making,  lock  making  and  black- 
smithing.  In  the  New  World,  however,  as  manufactures  developed, 
restrictions  were  much  less  harsh  in  their  terms,  and  opportunities 
for  the  worker,  therefore,  were  greater.  Class  lines,  especially  within 
the  trades,  were  less  rigid;  the  conditions  of  work  were  freer;  and  the 
opportunities  for  advancement  were  much  greater. 

The  problem  of  obtaining  a sufficient  supply  of  labor  confronted 
ironmasters  and  all  employers  continually. ^ It  was  especially  difficult 
to  secure  skilled  workers  for  furnace  and  forge.  A traveler  in  the 
decade  of  the  twenties  pointed  out  that  iron  manufacture  was  held 
back  to  a considerable  extent  in  the  growing  colony  of  Pennsylvania 
because  of  the  “want  of  furnace  men,  smiths  and  charcoal  burners.’’^ 
A few  ironmasters,  like  Samuel  Nutt,  William  Branson,  and  others, 
made  occasional  voyages  to  Europe  in  order  to  supply  this  need,  bring- 
ing back  with  them  skilled  and  unskilled  laborers.^  The  number 
induced  to  try  their  fortunes  in  the  New  World  by  the  individual 
ironmasters  was  not  large— usually  only  a few  who  became  indentured 
servants  for  a specified  number  of  years  in  return  for  their  passage 
across  the  ocean. 

Ironmasters,  too,  like  other  employers,  often  secured  workers  from 
among  newly  arrived  immigrants  from  different  parts  of  Europe.  When 
vessels  reached  Philadelphia,  captains  or  merchants  would  advertise 
the  sale  of  indentured  servants— men  and  women  who  had  indentured 
themselves  in  order  to  pay  their  passage.  Occasionally  skilled  workers 
were  found  among  these,  although  most  of  them  were  unskilled.  Still 
another  means  of  securing  labor  from  the  Old  World  was  through 
the  interest  and  influence  of  relatives  and  friends  who  persuaded 

^ From  the  days  of  Pastorius  on,  throughout  the  eighteenth  century  and  into  the 
nineteenth,  writers  pointed  out  the  great  scarcity  of  labor  of  all  kinds.  See  Francis 
D.  Pastorius,  “A  Particular  Geographical  Description  of  the  Lately  Discovered 
Province  of  Pennsylvania,”  in  Historical  .Society  of  Pennsylvania,  Memoirs,  IV 
(1850),  Part  2,  p.  95;  Kahn,  Travels,  I,  389;  J.  G.  Rosengarten  (trans.) , ‘‘Achen- 
wall’s  Observations  on  North  America,  1767,”  Pennsylvania  Magazine  of  History  and 
Biography , XXVH  (1903)  , 14;  Tench  Coxe,  View  of  the  United  States  (Phila- 
delphia, 1794)  , p.  38.  For  difficulties  of  ironmasters  in  securing  labor  see  Petition 
of  Iron  Masters,  Votes  of  Assembly,  III,  31;  G.  B.  Montgomery  Collection  of  Manu- 
scripts, William  Gwynn  to  George  Ege,  April  22,  1779;  Fayette  Gazette,  August  4, 
1794;  the  Union,  December,  1800. 

^ Quotation  in  Pennypacker,  Hendrick  Pannebecker,  p.  84. 

“ Acrelius,  New  Sweden,  p.  165. 
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workers  to  leave  their  homes  for  the  colonies.  For  example,  in  1764 
Thomas  Penn,  who  at  that  time  was  residing  in  England,  sent  a num- 
ber of  experienced  colliers  or  charcoal  burners  to  the  Province  for 
the  special  purpose  of  “teaching  those  employed  at  the  Iron  Works 
to  make  the  coal  [charcoal]  with  a much  less  quantity  of  wood  than 
they  had  hitherto  consumed.”^  Thus,  in  various  ways  workers  were 
secured  from  the  Old  World. 

The  methods  used  by  Peter  Hasenclever  in  securing  labor  for  his 
brief  and  unsuccessful  industrial  experiments  in  New  Jersey  and  New 
York  were  not  at  all  typical  of  eighteenth-century  America.  In  fact, 
his  entire  scheme  was  one  of  a few  isolated  attempts  at  what  might 
be  called  large-scale  industry  in  the  colonies.  The  project  was  planned 
in  England  by  Hasenclever,  a Prussian,  who  moved  to  London  at  the 
close  of  the  Seven  Years’  War  and  became  a naturalized  Englishman. 
After  establishing  the  mercantile  house  of  Hasenclever,  Seton  and 
Crofts  in  London,  he  became  convinced  of  the  opportunities  afforded 
by  the  natural  resources  of  the  mainland  colonies.  With  real  or- 
ganizing genius,  he  planned  one  of  the  most  elaborate  and  extensive 
industrial  enterprises  of  colonial  America,  “The  American  Iron  Com- 
pany,” or,  as  it  was  often  called,  “The  London  Company.” 

Hasenclever  planned  to  engage  not  only  in  iron  making,  but  also 
in  the  manufacture  of  potash  and  in  the  production  of  hemp,  flax, 
and  madder.  He  purchased  more  than  50,000  acres  of  land  in  New 
Jersey  and  New  York  and  later  petitioned  the  British  government  for 
large  tracts  of  lands  in  Canada,  which  were  not  granted  him.  Within 
a short  time  he  had  spent  a great  amount  of  money  on  ironworks  at 
Charlotteburg,  Ringwood,  and  Long  Pond  in  New  Jersey  and  at 
Cortlandt  in  New  York.  In  1765  and  1766  he  built  four  blast  furnaces 
and  seven  forges  as  well  as  houses,  barns,  grist  and  sawmills,  black- 
smith shops,  bridges,  a canal,  a dam  and  reservoirs. 

For  his  enterprises,  Hasenclever  transported  535  men  and  their 
families  from  Germany,  as  well  as  a number  from  England.  Among 
this  large  group  of  w'orkmen  were  miners,  founders,  forgemen,  colliers, 
carpenters,  masons,  and  laborers.  Many,  if  not  all,  of  these  workmen 
were  engaged  by  contract  for  a period  of  years,  and  their  status  was 
not  exactly  that  of  indentured  servants,  for  the  contracts  consummated 
in  Germany  provided  for  wage  payments.  Certain  of  the  workers— 
especially  unskilled  laborers— received  a daily  wage;  the  skilled  artisans 


*Penn  Manuscripts,  Letter  Book  VIII,  48-51,  Thomas  Penn  to  Rev.  Mr.  Barton, 
April  11,  1764. 
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were  paid  on  a piecework  or  tonnage  basis.  This  is  one  of  the  earliest 
illustrations  of  the  foreign  contract  labor  plan,  which  a century  later 
developed  into  a system,  with  its  attendant  evils,  that  Congress  finally 
prohibited  in  1885. 

The  industrial  experiments  of  Hasenclever  were  not  successful.  Dif- 
hculties  witli  his  workmen,  chiefly  over  wages  w9iich  many  of  them 
believed  had  been  hxed  too  low  in  the  contracts,  the  desertion  of  many 
skilled  workers,  as  evidenced  in  newspaper  advertisements;  his  expen- 
diture of  more  than  £51,000,  more  than  the  £40,000  pledged  by  Eng- 
lish investors;  his  failure  to  turn  a profit;  and  finally  the  bankruptcy 
in  1770  of  the  London  firm  of  Hasenclever,  Seton  and  Crofts  resulted 
in  the  recall  of  Hasenclever  and  in  the  downfall  of  the  American  Iron 
Company.  During  the  years  that  followed  there  was  much  litigation 
over  the  properties  of  the  company,  and  the  various  w'orks  passed  into 
the  hands  of  Americans.'^  As  the  projects  of  Hasenclever  failed,  many 
of  the  workers,  skilled  and  unskilled,  dispersed  to  other  regions,  a 
number  of  them  finding  employment  in  the  ironworks  of  Pennsylvania 
about  the  time  the  war  clouds  were  gathering  on  the  eve  of  the 
Revolution. 

As  in  neighboring  sections  of  the  country  where  ironmaking  was 
carried  on  in  the  eighteenth  century,  the  w'orkers  in  the  Pennsylvania 
iron  industry  constituted  a heterogeneous  group.  English,  Welsh, 
Scotch,  Irish,  Scotch-Irish,  German,  native-born  American,  Negro,  and 
occasionally  Indian  w’orkmen  must  be  included  in  a survey  of  those 
who  produced  iron  or  who  assisted  directly  or  indirectly  in  its  manu- 
facture during  the  period  under  discussion.  The  workers  may  be 
classihed  in  a general  manner  as  follows:  (1)  free  labor;  (2)  inden- 
tured servants  or  redemptioners;  (,^)  Negro  slaves  and  freed  Negroes; 
and  (4)  journeymen  and  apprentices,  who  w'ere  employed  especially 
in  the  production  of  lin  plate,  nails,  and  secondary  iron  manufactures 
in  Philadelphia  and  in  the  boroughs  where  such  works  were  found. 
Child  labor  found  small  place  in  iron  manufacture,  although  at  the 
end  of  the  century  children  were  used  to  produce  iron  wire  cards  used 
for  combing  cotton,  wool,  and  flax. 

Even  though  skilled  labor  was  always  scarce  and  sometimes  mobile, 
there  were  occasional  instances  of  families  of  ironworkers  who  re- 
mained for  generations  on  the  same  plantation.  The  furnace  ledgers 
and  the  correspondence  of  early  ironmasters  mention  the  names  of 
some  of  the  workmen  over  long  periods  of  time,  and  families  in  a few 

^Remarkable  Case  of  Peter  Hasenclever,  pp.  2 ft.;  New  York  Journal  or  General 
Advertiser,  October  8,  17G7. 
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cases  can  be  traced  for  two  or  tliree  generations  from  these  records.® 
A number  of  the  ironworkers  of  Windsor  Forges  in  Lancaster  County 
present  an  excellent  example  of  this  kind,  for  the  descendants  of  some 
of  the  first  workmen  at  these  forges  were  employed  at  the  time  the 
career  of  the  ironworks  came  to  an  end,  a century  and  a half  after 
their  establishment  during  the  colonial  period.'' 

The  wars  of  the  eighteenth  century  added  to  the  difficulties  of  the 
labor  supply.  "When,  in  1740,  the  Governor  of  Pennsylvania  called  for 
\olunteers  to  attack  the  Spanish  West  Indies,®  several  hundred  inden- 
tured servants  responded  by  enlisting.  In  June,  1741,  Anna  Nutt  and 
Company,  the  owners  of  Coventry  and  Warwick  Iron  W^orks,  com- 
plained to  the  Assembly  that  ten  of  their  indentured  servants  had 
enlisted,  many  of  whom  were  colliers  who  could  not  be  replaced.  The 
ironworks  had  been  forced  to  shut  down,  with  a resultant  loss  to  the 
company  of  several  hundred  pounds.  To  offset  the  loss  through  en- 
listment, the  Assembly  adopted  the  policy  of  compensating  out  of  the 
public  funds  the  employers  who  had  suffered  losses  in  this  manner.® 

Again,  during  the  French  and  Indian  War,  the  same  problem  ap- 
peared. Pennsylvania’s  lack  of  interest  and  her  halfhearted  support 
in  the  war,  the  opening  bloody  scenes  of  which  unfolded  within  her 
boundaries,  have  long  been  familiar.  W'hile  this  attitude  was  largely 
due  to  the  policy  of  the  peace-loving  Quakers,  it  also  resulted  from 
the  dissatisfaction  brought  abotit  by  the  enlistment  of  indentured 
servants  and  other  laborers  at  a time  when  labor  was  extremely  scarce. 
This  is  clearly  evident  in  the  debates  which  preceded  the  law  passed 
in  1755  by  the  Assembly  for  regnlating  enlistments.  Under  the  act, 
minors,  indentured  servants,  or  indentured  apprentices  should  not  be 
permitted  to  enlist  without  the  written  consent  of  parents  or  masters. 
The  act  was  promptly  disallowed  by  the  English  government,  and  the 
Governor,  the  Assembly,  and  others  concerned  were  directed  to  “take 
notice  and  govern  themselves  accordingly.”  Other  attempts  were  made 
by  the  Assembly  to  regidate  the  enlistments  of  such  servants  in  spite 
of  the  fact  that  Parliament  in  1756  enacted  that  British  officers  could 
enlist  any  indentured  servant,  and  that  such  officers  were  not  to  be 
bound  by  colonial  law,  custom,  or  usage  in  this  respect.  Flowever, 


“ Potts  M,Tmiscripts,  CUtlebrookdale,  Warwick,  Pottsgrovc,  anti  other  ledgers. 

' J.  B.  Lincoln,  " The  Story  of  Caernarvon,"  Lancaster  County  Historical  Society, 
Papers,  XVIII  (1914)  , 64. 

^Pennsylvania  Gfl:eUe,  April  16,  1740. 

^ Votes  of  Assembly,  III,  432;  Colonial  Records,  Petinsylvania,  IV,  469;  Robert 
Proud,  History  of  Pennsylvania  (Philatlelpbia.  1797-1798)  , IL  221. 
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Hammer  Heads  and  Wedge.  The  large  hammer  head,  used  at  Poole  Forge, 
Lancaster  County,  weighs  about  500  pounds. 

property  rights  were  recognized  in  that  a master  who  objected  within 
six  months  after  the  enlistment  of  a servant  could  recover  him  or  else 
be  compensated  as  two  justices  of  the  peace  should  decide.  As  masters 
had  no  satisfactory  recourse  against  the  British  government,  the  Penn- 
sylvania Assembly  once  again  compensated  masters  for  the  loss  of  labor 
during  the  war.^® 

During  the  Revolution,  when  the  furnaces  of  southeastern  Pennsyl- 
vania were  busy  casting  cannon,  shot,  and  ironwares  for  the  Conti- 
nental armies,  the  workmen  at  these  ironworks  were  not  permitted 
to  leave  their  employment  or  to  march  with  the  militia  without  the 
permission  of  the  Council  of  Safety. So  great  was  the  scarcity  of  labor 
that  the  ironmasters  of  Chester,  Lancaster,  and  Berks  counties  were 
permitted  to  use  prisoners  of  war  at  their  works. Under  this  autho- 

Mitchell  and  Flanders,  Statutes  at  Large,  V,  c.  405;  29  George  II,  c.  35;  Colonial 
Records,  Pennsylvania,  IX,  17,  24. 

Colonial  Records,  Pennsylvania,  X,  662. 

^Ibid.,  636. 


THE  WORKERS 


99 


rization,  Hessians  were  employed  at  Elizabeth  Furnace,  Mary  Ann 
Furnace,  Durham  Iron  W^orks,  Charming  Forge,  and  at  other  iron- 
worksd^  Twenty-two  Hessian  prisoners  were  employed  at  Elizabeth 
Furnace,  for  which  the  Continental  Congress  received  thirty-two  to 
forty-five  shillings  a month  for  each  of  them,  the  amount  being  paid 
in  irond^  At  Charming  Forge,  thirty-four  Hessian  prisoners  were  em- 
ployed to  cut  a channel  through  a bed  of  rock  to  supply  the  slitting 
mill— one  of  the  types  of  works  proscribed  by  the  British  government— 
with  water  powerd^  For  their  services,  George  Ege,  the  ironmaster, 
paid  the  government  £1,020  in  iron. 

The  skilled  workers  on  the  iron  plantations  were  usually  English, 
Welsh,  Irish,  and  German, although  quite  often  freed  Negroes 
and  Negro  slaves  filled  such  positions  at  the  forges.  The  managers, 
founders,  keepers,  guttermen,  and  potters  at  the  furnaces  were  men 
of  experience  and  understanding  as  well  as  skill.  Likewise,  the  liners, 
chafery  men,  and  hammermen  at  the  forges,  who  heated  the  metal  in 
hearths  and  drew  out  the  bars  to  given  sizes  under  ponderous  hammers, 
had  to  be  men  of  some  intelligence  who  had  spent  many  years  learn- 
ing their  occupations.  The  skilled  workers  at  the  forges,  slitting  mills, 
plating  mills,  nail  works,  and  tin  plate  works  were  journeymen  who 
had  served  an  apprenticeship  in  a system  not  unlike,  but  not  as  re- 
strictive as,  the  system  in  European  countries. Blacksmiths  occupied 
a very  important  position,  for  as  a group  they  were  skilled  artisans, 
and  most  of  the  secondary  iron  products,  such  as  axes,  hoes,  shovels, 
chains,  etc.,  were  made  by  them.  Among  the  skilled  workers  must  also 
be  classified  the  gunsmiths  and  locksmiths,  who  worked  at  their  crafts 
alone  or  with  the  aid  of  a journeyman  or  two,  or  a few  apprentices.^® 

The  indentured  servants,  or  redemptioners,  were  generally  brought 


“Elizabeth  Furnace  Manuscripts,  Pig  Iron  Book,  .\ugust  14,  1777;  E.  Wood  to 
William  Attley,  Mary  Ann  Furnace,  June  2,  June  23,  1777;  Library  of  Congress, 
Pennsylvania  Miscellaneous  Collection.  February  1 to  August  24,  1777;  Ege,  Ege 
Family,  p.  153. 

“ Elizabeth  Furnace  Manuscripts,  Pig  Iron  Book,  .August  14.  1777. 

“ Ege,  Ege  Family,  p.  153. 

“ Furnace  and  Forge  Ledgers.  Compare  with  Acrelius,  .Wie  Sweden,  p.  168. 

“The  Federal  Trades’  Parade  of  1788  in  celebration  of  the  ratification  of  the 
Constitution  presents  the  best  example  of  the  development  of  this  system  as  well 
as  the  progress  of  industrialism.  In  the  parade  were  picturescjue  floats  representing 
the  various  crafts.  For  an  account  of  the  Federal  procession,  see  Pennsylvania 
Packet  and  Daily  Advertiser,  Julv  12,  1788. 

“ The  German  craftsmen  of  Germantown,  Lancaster,  and  other  towns  were 
famous  for  their  handiwork  throughout  the  entire  period.  Potts  Manuscripts  II, 
Coventry  1728  (1727-1734)  , 40;  VII,  Coventry  1736  (1736-1745)  , 155. 
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from  Great  Britain  or  Germany,  but  in  some  instances  Negroes  and 
mulattoes  served  as  indentured  servants^®  Occasionally,  skilled  workers, 
unable  to  pay  their  way  across  the  ocean,  became  indentured  to  the 
ironmaster  for  a period  of  years.-®  While  a few  indentured  servants 
worked  as  finers  or  hammermen  in  the  forges,  most  of  this  class  of 
workers  were  common  laborers.  They  worked  around  the  mines, 
“broke”  ore  on  tlie  “bank,”  hauled  the  ore,  limestone  flux,  and  fuel 
to  the  furnace  top,  drove  the  teams,  repaired  fences,  dug  ditches, 
plowed  and  worked  on  the  plantation,  and  performed  all  kinds  of 
necessary  menial  labor.  Quite  frequently,  servants  who  were  restless, 
discontented,  or  adventuresome  ran  away  from  the  plantations,  and 
many  advertisements  seeking  their  return  appear  in  the  newspapers 
of  the  time. 21  It  was  usually  difficult  to  find  and  to  secure  the  return 
of  suclr  fugitives.  Runaways  occasionally  fled  from  one  iron  planta- 
tion to  another. 22  Such  instances,  however,  were  rare,  for  in  seeking 
employment  as  ironworkers  they  placed  themselves  in  a position  that 
could  have  led  easily  to  their  discovery.  The  price  paid  for  white  in- 
dentured ser\ants  was  not  high,  and  varied  from  time  to  time.  The 
trend  was  in  the  direction  of  a gradual  increase  through  the  century. 
About  the  middle  of  the  century,  indentured  servants  were  usually 
sold  for  £14  for  four  years’  service  or  £18  to  £20  for  a term  of  five 
years.23 

Negroes  were  used  in  the  ironworks  from  the  early  establishment 
of  the  Pennsylvania  industry. 21  In  1727  the  shortage  of  labor  was 
so  acute  that  the  ironmasters  in  the  colony  petitioned  the  Assembly 

Ibid.,  LXXI,  Pottsgrove  1772  (1772-17iS9)  , 3.7. 

'^'Pennsylvania  (iazette,  July  3,  1737;  I’otts  Manuscripts  XIII,  Colebrookdale 
1743  (1743-1771),  158.  The  terms  '■iiKlenturcd  servants”  and  "redemptioners”  were 
itsed  looselv  and  ufteu  interchangeabh : "Xanowly,  redemptioners  meant  those 
whose  price  of  passage  was  paid  on  arrival,  sometimes  by  friends,  btit  more  often 
bv  sale.”  C.  Herrick.  W hite  Senntude  in  Pennsylvania  (Philadelphia,  1926),  p.  4. 

^''American  Weekly  Mercury,  March  29,  1728;  Pennsylvania  Gazette,  July  3, 
1737,  .-Xpril  16,  1761;  Potts  Manuscripts  XXIII,  Pine  (.rove  Day  Book  1748  (1745- 
1777)  ,318. 

'‘‘^Pennsylvania  Gazette,  September  17,  1773. 

“ In  1728  a ”ser\ant  man”  was  bought  at  Pottsgrove  for  £14  for  four  years’ 
service.  Potts  .Manuscripts  II,  Cocentry  1728.  In  1755  at  Pottsgrove  £4-1-0  was 
paid  for  one  year's  service.  Potts  Manuscripts  XL,  Pottsgrove  1755,  p.  9.  See  also 
Herrick,  White  Servitude,  p.  204.  .Such  labor  cotild  easily  be  obtained  at  Phila- 
delphia. The  following  is  an  example  of  an  early  advertisement;  “Lately 
imported:  .V  Parcel  of  likelv  Men  and  Women  Servants  and  are  to  be  sold  by 
Samuel  Ferguson  at  the  F\’idow  Fox's  in  Walnut  Street,  Philadelphia,  on  rea.sonable 
terms  either  for  ready  money,  Country  Produce,  or  Credit.”  Petinsylvania  Gazette, 
29th  11th  month,  1728  (January  29,  1729). 

VVTile  Xegro  slaves  were  employed  at  the  ironworks  and  in  many  other 
occupations,  there  was  continual  opposition  to  their  importation.  From  the  begin- 
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for  permission  to  import  Negroes  free  of  duty  to  labor  at  their  works. 
The  petition  set  forth  that  the  “difficulties  of  getting  laborers  and  their 
excessive  wages  are  a great  discouragement  and  hindrance”  to  the 
development  of  iron  manufacture.-’  A bill  permitting  Negroes  im- 
ported into  the  colony  for  the  express  purpose  of  laboring  at  ironworks 
to  enter  duty  free  failed  by  the  deciding  vote  of  the  Speaker.  Two 
years  later,  however,  the  duty  of  £b  on  each  Negro  brought  into  the 
Province  was  reduced  to  £2.-®  This  was  a concession  to  the  indus- 
trialists. A few  years  later,  however,  in  accord  with  British  policy, 
notice  was  given  to  Deputy  Governor  Gordon  that  he  should  not  give 
assent  to  any  law  imposing  duties  on  Negroes  imported  into  Penn- 
sylvania because  the  duty  operated  “to  the  great  discouragement  of 
Merchants  trading  thither  from  the  coast  of  Africa.” 

\Vhile  Negro  slaves  and  freed  Negroes  usually  worked  at  menial 
tasks,  at  many  ironworks  they  were  skilled  workmen.  Few  skilled 
Negro  workers  were  found  at  the  blast  furnaces,  but  many  were  em- 
ployed at  the  forges.  At  Green  Lane,  Durham,  Martic,  Pine,  New 
Pine,  Mount  Joy  (Valley) , Charming,  Pottsgrove,  and  others,  they 
performed  the  skilled  tasks  of  refining  and  drawing  iron  into  bars.^’^ 


ning  of  the  century,  acts  were  passed  placing  restrictions  on  the  traffic.  In  1700 
a niaximum  duty  of  twenty  shillings  was  imposed  on  each  Negro  imported. 
Mitchell  and  Flanders,  Statutes  at  Large,  II,  c.  85,  section  2.  Five  years  later  this 
was  doubled.  Ibid.,  c.  164,  section  5.  In  1712  an  almost  prohibitive  duty  of  £20  a 
head  was  placed  bv  Great  Britain  because  it  interfered  with  the  trade  of  the 
.Vfrican  Company.  Board  of  I rade  Papers:  Proprieties,  1697-1776,  IX,  Q39,  Q42. 
Other  laws  imposing  duties  of  varying  amounts  were  passed  from  time  to  time: 
1715— Mitchell  and  Flanders,  Statutes  at  Large,  III,  c.  228,  section  1;  Board  of  Trade 
Papers:  Proprieties,  1697-1776,  X (2)  , Q159.  1720-1721— Mitchell  and  Flanders, 
Statutes  at  Large,  111,  465;  Colonial  Records,  Pennsylvania,  III,  38,  144,  171. 
1725-26— Mitchell  and  Flanders,  Statutes  at  Large,  IV,  c.  290,  291;  Colonial  Records, 
Pennsylvania,  III,  247-250.  1729— Mitchell  and  Flanders,  Statutes  at  Large,  IV,  c.  304. 
1761— Ibid,,  VI,  c.  467;  Colonial  Records,  Pennsylvania,  VIII,  575-576;  Votes  of 
Assembly,  X,  pp.  25  fl..  passim.  1773— Mitchell  and  Flanders,  Statutes  at  Large, 
VII,  c.  572,  VIII,  c.  681;  Colonial  Records,  Pennsylvania,  IX,  400-401,  443  If., 
X,  72,  77.  In  1780  when  the  act  for  the  gradual  abolition  of  slavery  was  enacted, 
the  State  of  Pennsylvania  forbade  the  importation  of  slaves.  Mitchell  and  Flanders, 
Statutes  at  Large,  X,  c.  881. 

Votes  of  Assembly,  III,  31. 

Mitchell  and  Flanders,  Statutes  at  Large,  IV,  c.  304. 

^ Green  Lane  Forge,  private  collection;  Bucks  County  Historical  Society,  Richard 
Backhouse  Manuscripts,  Durham  Ledgers;  Potts  Manuscripts  LXX,  Pine  Forge 
1774  (1774-1781);  New  Pine  Forge  Ledgers,  1775-1778,  pp.  87  If.,  passim:  Private 
collection.  Mount  Joy  Furnace  Manuscripts,  1791-1797,  Ledgers,  1757-1765;  Charming 
Forge  Journal  .\,  1772-1775,  Journal  for  Ledger  No.  1,  pp.  23  If.,  passim.  When 
Thomas  Potts  leased  Pine  and  Pottsgrove  Forges  for  two  years  at  a rental  of  £270 
per  annum,  three  Negroes  were  included.  Potts  Manuscripts  XIV,  Pottsylvania 
1758,  520. 
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The  cost  of  slaves  employed  at  the  ironworks  varied.  In  1728  the 
Coventry  ironmasters  bought  two  slaves  for  in  1775  £150  was 

paid  for  “Negro  Dick  and  his  wife”  at  Pottsgrove,^®  while  about  1750 
“Cato  and  Cudgo”  cost  £64-10-0  and  £54  respectively.^*^  Acrelius  states 
that  at  the  middle  of  the  century  slaves  cost  from  £30  to  £40.^^  Per- 
haps £50  would  be  closer  to  the  actual  average  for  full  grown  Negroes 
at  that  period.  When  slaves  became  skilled  workers,  they  were  very 
profitable,  for  the  ironmaster  had  only  to  feed  and  clothe  them.  They 
were  treated  very  kindly  and  considerately  in  eighteenth-century  Penn- 
sylvania, as  may  be  seen  from  the  records  of  small  sums  of  money  and 
other  gifts  given  them,  especially  at  the  holiday  seasons.^^  As  was 
the  case  with  indentured  servants,  there  were  occasionally  some  who 
became  restless  and  sought  their  freedom  by  running  away.^^  Here 
again  it  was  usually  difficult  to  effect  the  capture  and  return  the 
fugitives. 

In  contrast  to  English  iron  manufacture  of  the  same  period,  women 
had  little  or  no  part  in  the  production  of  iron.  In  England  the  wives 
and  even  the  children  of  the  regular  workers  were  employed  for  such 
purposes  as  preparing  the  ore,  picking  pieces  of  iron  and  charcoal  from 
the  furnace  cinders  to  be  used  again,  and  repairing  charcoal  baskets 
and  sacks.  Many  women,  however,  usually  the  wives  of  regular  iron- 
workers, labored  on  the  plantations  at  certain  periods  and  therefore 
may  be  classified  as  casual  farm  workers.  They  made  hay,  pulled 
turnips,  reaped  the  grain,  and,  in  fact,  did  much  of  the  harvesting, 
as  is  set  forth  in  hundreds  of  items  in  the  account  books  of  the  period. 
Not  only  did  they  work  on  the  fields,  but  they  spun  thread  and  wove 
cloth  for  the  ironmaster  and  his  family.  They  were  credited,  like  their 
husbands,  for  the  work  done  each  day  in  the  large  furnace  and  forge 
ledgers,  the  rate  varying  according  to  the  tasks  performed. 

The  few  Indians  occasionally  employed  as  common  laborers  at  Cole- 
brookdale  and  at  some  of  the  other  ironworks  might  be  mentioned 
in  passing.  These  workers  never  could  be  depended  upon.  Too  fre- 

® Potts  Manuscripts  II,  Coventry  1728  (1727-1734),  152. 

^ Potts  Manuscripts  LXXI,  Pottsgrove  1772  (1772-1789),  36. 

Potts  Manuscripts  XXVIII,  Pine  Forge  1748  (1748-1758),  59, 

“^Acrelius,  New  Sweden,  p.  168. 

°°  Many  entries  such  as  the  following  may  be  found  in  the  ledgers:  “Gave  Caesar 
for  his  Christmas  Box,  1/  — .”  Potts  Manuscripts  II,  Coventry  1728  (1727-1734), 
237;  VII,  Coventrv  1736  (1736-1745)  , 103.  According  to  .\crelius,  slaves  were 
better  treated  in  Pennsylvania  than  anywhere  else  in  America.  .Acrelius,  New 
Sweden,  p.  168. 

^Pennsylvania  Journal,  November  8,  1775. 

“Potts  Manuscripts  XIII,  Colebrookdale  1743  (1743-1751),  76,  86,  100,  passim. 


THE  WORKERS 


103 


A Refinery  Forge  Hammer 


quently  they  heard  the  “call  of  the  wild”  and  left  the  plantation  to 
roam  afar.  Sometimes  they  returned  bearing  gifts  of  pelts  and  furs 
for  the  ironmaster,  desiring  to  be  employed  again,  or  to  receive  credit 
at  his  store.  During  the  first  half  of  the  century  especially,  there  was 
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much  barter  between  the  ironmasters  and  the  Indians,  as  is  evidenced 
in  the  account  books  and  correspondence  that  remain.^® 

Another  group  of  workers  in  Pennsylvania  iron  industry  that  must 
be  considered  is  the  apprentices  and  journeymen,  employed  for  the 
most  part  in  secondary  iron  manufactures.  Boys  were  employed  at 
many  forges  as  helpers,  and  learned  the  trade  of  forging.  At  the  slitting 
mills,  plating  forges  (tilt  hammers)  , nail  works,  and  tin  plate  works, 
jotirneymen  and  apprentices  were  employed.  From  twenty  to  thirty 
worked  in  each  of  the  nail  and  tin  plate  works  which  were  located  in 
Philadelphia  and  in  the  boroughs  and  towns.^^ 

The  first  general  law  for  the  regulation  of  apprentices  within  the 
Province,  which  definitely  established  the  apprentice  system,  was  passed 
in  1763. Under  this  act,  indenture  papers  had  to  be  drawn  up,  males 
were  bound  until  they  were  twenty-one  years  of  age,  and  females  served 
until  they  were  eighteen.  If  the  master  abused  his  apprentice  or  failed 
to  live  up  to  the  covenants  of  the  indenture,  the  apprentice  might 
apply  to  any  justice  of  the  peace,  who  was  authorized  to  settle  the 
grievance.  If  this  could  not  be  done,  the  master  was  bound  over  to 
appear  at  the  next  county  court  of  quarter  session.  Likewise,  if  the 
apprentice  failed  to  do  his  part,  the  master  could  seek  redress  by  ap- 

C.  B.  Montgomery  Collection  of  Manuscripts,  Indian  .Vcconnts;  Potts  Manu- 
scripts B II,  Coventry  1728  (1727-1734),  11,  51,  76,  102;  IV,  1732  (1732-1740),  42, 
60,  64,  65. 

^^Pennsylvania  Packet,  October  7,  1778;  Philadelphia  Federal  Gazette,  September 
1,  1796. 

Mitchell  and  Flanders,  Statutes  at  Large,  VI,  c.  486.  Long  before  the  iron- 
works were  established,  apprentices,  as  well  as  indentured  servants,  had  been  used 
in  the  Duke  of  York's  settlement  in  llpland  (Chester)  and  the  surrounding 
districts.  A law  passed  in  1676  provided  that  runaway  apprentices  and  servants, 
upon  being  retaken,  should  serve  double  the  time  that  they  had  been  absent. 
.Anyone  aiding  such  runaways  was  liable  to  fined  £20  to  be  paid  to  the  master 
and  £5  to  be  paid  to  the  court,  while  anyone  harboring  such  persons  was  required 
to  pay  the  master  ten  shillings  for  each  day’s  concealment.  Duke  of  Yorke’s  Book  of 
Laws  (1676-1682)  (Harrisburg,  1879)  , September  22,  1676,  p.  28.  No  general  law, 
however,  regulated  apprenticeship  during  this  period.  When  William  Penn 
established  his  colonv  and  laid  out  the  plan  of  Philadelphia  in  1682,  the 
apprentice  system  was  established  immediately  in  the  different  handicrafts. 
In  1700  a law  proviried  for  the  punishment  of  runaway  servants  and  for  a 
reward  to  be  paid  by  the  owner.  Mitchell  and  Flanders,  Statutes  at  I^arge,  I,  pp. 
65-67.  A provision  of  an  act  for  the  relief  of  the  poor  passed  in  January,  1705/06, 
authorized  the  overseers  of  the  poor,  with  the  consent  of  two  or  more  justices 
of  the  peace,  to  bind  out  as  apprentices  the  children  of  poor  parents  for  as  many 
years  as  they  saw  fit.  Ibid..  II,  c.  154.  Other  laws  were  passed  which  provided 
for  the  compensation  of  the  owners  of  apprentices  when  such  apprentices  had 
run  away  to  enlist  in  the  militia  (Ibid.,  c.  182,  section  11),  while  later  laws 
required  the  written  consent  of  guardians  or  masters  before  apprentices  could 
be  enrolled  for  military  service.  Ibid.,  V,  c.  405,  section  2. 
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plying  to  the  nearest  justice  of  the  peace.  If  no  agreement  could  be 
reached,  the  apprentice  woidd  have  to  put  up  surety  to  appear  at  the 
next  session  of  the  county  court,  or  else  be  committed  to  jail.  In 
the  case  of  a runaway  apprentice,  any  justice  of  the  peace  could  issue 
a warrant  to  any  constable  within  the  county  or  city  to  catch  and 
apprehend  such  apprentice,  and  have  him  appear  before  an)  jusdce 
of  the  county.  The  apprentice  had  to  consent  to  return,  find  surety 
to  appear  at  the  next  session  of  the  court  in  the  county  where  his 
master  resided,  or  be  committed  to  jail.  Anyone  harboring  a runaway 
apprentice  w'as  recjuired  to  pay  the  master  twenty  shillings  for  every 
day  the  apprentice  was  harbored.  This  statute  was  re-enacted  in  1770.^® 

The  indenture,  drawn  up  before  a magistrate,  provided  that  the 
boy,  w’ho  W’as  usually  from  ten  to  fourteen  years  of  age,  was  apprenticed 
until  of  age.  The  document  specified  his  duties  and  obligations  to 
his  master. The  latter,  on  his  part,  promised  to  clothe  and  feed  the 
boy,  teach  him  the  trade  under  the  direction  of  a competent  journey- 
man, and  have  him  instructed  in  reading,  writing,  and  arithmetic. 
Wdten  the  apprentice  became  of  age,  he  was  to  receive  a new’  suit  of 
clothes  and  a small  sum  of  money  to  buy  a set  of  tools.'**’  The  ap- 
prentice then  stepped  into  the  ranks  of  the  journeymen. 

The  relations  between  the  ironmasters  and  the  workers  varied  to 
a great  degree.  Negio  slaves  and  indentured  servants,  who  received 
no  wages,  have  already  been  mentioned.  \Vith  all  other  classes  of 
workmen,  written  contracts  were  frequently  made.  More  often,  the 
agi'eement  was  simply  oral.  In  the  latter  case,  an  entry  in  the  ledger 
usually,  but  not  always,  set  forth  the  date  and  the  terms  of  the  contract. 

Whitten  agreements,  sometimes  duly  witnessed,  were  made  by  the 
ironmaster,  not  only  with  the  more  highly  skilled  w’orkers,  such  as 
founders,  keepers,  colliers,  forgemen,  and  liners,  but  frequently  with 
woodcutters,  Stockers,  and  carters.  Agreements  were  at  times  written  in 
the  ledgers  and  signed  by  both  parties.  Some  occasionally  contained 
unusual  provisions,  as  may  be  seen  in  the  following: 

Agreement  with  John  Shaw  July  23rd.  1761  to  stock  [wdth 
charcoal]  the  tqrper  Forge,  and  at  any  time  to  assist  in  stock- 
ing at  any  of  the  other  two  forges  when  he  has  not  stocking  to 
do  at  the  said  upper  forge.  The  said  Shaw  is  to  be  paid  for 
the  faithful  performance  of  the  above  agreement  eighteen 
pounds  and  a pair  of  shoes,  and  if  he  does  not  get  drunk 
above  once  in  three  months,  a pair  of  stockings  ancl  his  diet. 

^Ibid.,  VII,  c.  616. 

““Philadelphia  Federal  Gazette,  November  29,  1793. 

Pennsylvania  Packet  and  Daily  Advertiser,  July  12,  1788. 
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Oct.  6th.  1762  Agreement  between  John  Boyer  and  Patton 
and  Bird  to  drive  team  one  whole  year  from  the  date  hereof, 
for  the  due  performance  of  which  said  Patton  promises  to  pay 
him  the  sum  of  twenty-six  pounds  and  two  pair  of  shoes.^^ 
Other  agreements  made  between  employer  and  employe  include,  be- 
sides a certain  agreed  wage,  “meat,  drink,  washing  and  lodging.”'*^ 
The  wages  paid  the  ironworkers  did  not  vary  to  a considerable  ex- 
tent in  the  different  regions,  and  throughout  the  century  there  was 
but  little  change,  although  there  was  a tendency  to  a slight  gradual 
rise.  Whages  were  nominally  higher  at  the  close  of  the  century  than 
they  had  been  in  the  opening  years  of  the  industry.  This  was  due 
to  the  general  upward  mo\ement  in  the  prices  of  commodities  which, 
however,  was  not  great,  together  with  the  increased  demand  for  iron 
for  the  manufacture  of  secondary  iron  products.  The  breaking  away 
from  the  mother  country  gave  an  impetus  to  American  manufactures, 
while  the  European  wars  of  the  last  decade  of  the  century  aided  the 
progress  of  manidactures  by  placing  obstacles  in  the  shipment  of  wares 
from  England. 

Each  furnace  had  a manager,  whose  duties  often  included  the  neces- 
sary bookkeeping.  The  pay  of  managers  varied  from  £70  to  £120  a 
year.  The  highest  paid  of  the  furnace  workers  were  the  founders."*^ 
They  were  usually  paid  by  the  ton,  although  occasionally,  in  the  early 
days  of  the  industry,  they  were  paid  partly  by  the  day.'*'*  The  rate 
paid  founders,  or  “smelters”  as  they  were  sometimes  called,  before 
the  middle  of  the  century  was  two  shillings  and  six  pence  per  ton  for 
casting  pigs,  and  about  twenty  shillings  per  ton  for  country  or  small 
castings.'*’  In  1783  and  1786  the  same  rate  was  paid,  the  two  founders 
receiving  together  five  shillings  per  ton  for  pigs.***  An  average  furnace, 
turning  out  twenty-five  tons  per  week  during  the  latter  decades  of  the 
century,  would  net  the  two  founders  working  alternate  shifts  about 
£6,  or  £3  per  week  each.  This  would  amount  to  about  £12  per  month 
each.  At  some  furnaces  there  was  a head  founder  and  a second  founder. 
The  former  generally  averaged  £15  per  month  and  the  latter  £10  for 
the  same  period. 


“ New  Pine  Forge  Ledgers. 

'“Cole  Book,  New  Pine  Forge. 

'“Potts  Manuscripts  XXVIII,  Pine  Forge  1748  (1748-1758)  . 113;  Hermelin,  Mirtes, 

p.  61. 

“Potts  Manuscripts,  Colebrookdale  Ledgers. 

■“Potts  Manuscripts  IX,  Mount  Pleasant  1748  (1739-1750),  59. 

Schoepf,  Travels,  I,  198;  Henry  Drinker  to  Richard  Blackledge,  4th  10th  month, 
1786  (December  4,  1786),  p.  83. 


THE  WORKERS 


107 


W^hen  the  founder  laded  out  the  metal  to  be  used  by  the  potters 
or  molders  who  made  country  castings,  an  operation  that  required  the 
frequent  stopping  of  the  furnace,  he  received  twenty  shillings  a ton, 
as  the  operation  took  a much  longer  time  than  casting  pig  iron.  When 
the  founders  themselves  made  open  castings,  such  as  stove  plates,  fire- 
places, pots,  flatirons  and  wheel  bushings,  working  without  the  aid 
of  the  potters,  they  received  forty  shillings  a ton,  but  out  of  this  they 
paid  two  keepers.^"  This  higher  rate  resulted  in  a slight  increase  in 
the  wages  of  the  founders.  By  way  of  comparison,  it  might  be  pointed 
out  that  free  common  labor  at  the  ironworks  received  from  £2  to  £4 
per  month,  or  when  food  and  lodging  were  included,  £1  to  £2  per 
month. It  sliould  be  noted  that  the  furnaces  generally  remained  in 
blast  only  about  eight  or  nine  months  in  the  year.  During  the  winter 
season  the  wood  was  cut,  charcoal  was  made,  dams  repaired,  bridges 
and  roads  built,  as  the  weather  permitted.  Founders  who  turned  to 
these  tasks  w’hile  the  furnace  was  out  of  blast  received  a daily  wage. 

The  ironmasters  often  attempted  to  hold  the  founders  responsible 
for  damages  to  the  furnace  caused  by  their  neglect.  During  the  early 
years  of  the  industry,  the  drunkenness  of  the  workmen  had  caused 
many  accidents  and  losses.^®  There  are  several  records  on  the  ledgers 
of  the  ironw’orks  where  founders  were  debited  for  damages.  For  in- 
stance, at  the  Colebrookdale  Iron  AV^orks,  David  Davies  and  John 
Chapman  were  charged  £50  for  “Damage  done  to  ye  ffurnace”  through 
their  neglect. “O  There  is  no  record,  however,  to  prove  that  this  w'as 
paid  and  it  might  have  been  a sword  held  over  their  heads  as  an 
incentive  to  sobriety.  4V'here  the  damages  were  for  smaller  sums,  there 
is  evidence  to  show  that  they  w'ere  deducted  from  wages. 

The  potters  were  relatively  highly  specialized  workers  who  w'orked 
at  the  furnaces  only  when  small  castings  requiring  a certain  degree 
of  skill  w'ere  made.  They  were  paid,  in  1786,  four  shillings  per  hun- 
dredweight and  allowed  six  pence  a piece  on  hand  ware,  flashed  ware, 
and  on  articles  under  twenty  pounds  in  w’eight.^i  As  most  of  the  fur- 
naces produced  pig  iron  or  the  heavier  type  of  castings,  the  potters 
w’ere  required  infrequently,  and  only  for  short  periods  of  time.  For 
this  reason,  they  often  traveled  from  one  furnace  to  another.^*  When 


*■  Drinker  to  Blackledge,  p.  83. 

**  Hermelin.  Mines,  p.  61. 

Mitchell  and  Flanders.  Statutes  at  Large,  IV,  c.  293. 
“Potts  Manuscripts  I,  Pine  Forge  1729  (1720-1740),  47. 

Drinker  to  Blackledge,  p.  83. 

“ C.  B.  Montgomery  Collection  of  Manuscripts. 
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Stove  Plate  Cast  at  Durham  Iron  Works 


the  potters  worked  regularly,  tlieir  wages  averaged  a little  more  than 
the  earnings  of  the  founders. 

Among  the  other  workers  at  the  furnace  were  the  gutterman,  who 
had  charge  of  tlie  sand  molds:  tw'o  fillers,  or  mixers;  a wheeler;  a stock- 
taker;  and  an  ore  l)urner  when  it  was  necessary  to  burn  the  ore  before 
smelting  it,  if  it  contained  sulphur.  Tlie  fillers,  or  mixers,  averaged 
a little  more  than  £5  each  per  montli.  The  pay  of  free  workers  varied 
from  £i  to  £5  a month.  The  lilacksmith  received  about  £7  jier  month; 
the  carpenter  was  paid  about  the  same.  The  blacksmith’s  striker,  or 
Iielper,  received  about  £2,  or  a little  more,  and  board. 

The  wages  paid  for  blooming  ore  and  drawing  it  into  bar  iron  at 
the  few  bloomeries  in  operation  in  Pennsylvania  during  the  eighteenth 
century  remained  strikingly  stable  throughout  tlie  period.  In  1728 
and  1780,  from  four  shillings  and  six  pence  to  five  shillings  per  hun- 
dredweight was  paid  for  this  work.'’’^  In  1786  Henry  Drinker  stated 


“Drinker  to  Blackledge,  p.  83. 

“‘Potts  Manuscripts  II,  Coventry  1728  (1727-1734),  54,  124. 
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that  the  foigemen  who  bloomed  ore  and  drew  it  into  bars  received 
five  shillings  for  each  hundredweight.^^  The  output  of  the  bloomery 
was  about  a ton  and  a half  a week.  The  three  forge  workers  therefore 
averaged  a little  less  than  £3  a week  each. 

At  the  refinery  forges  the  rate  of  wages  increased  somewhat  during 
the  period,  and  there  was  a much  greater  variation  in  the  different 
regions  than  was  the  case  wdth  the  wages  of  furnace  workers.  In  1730 
the  liners  received  thirty  shillings  a ton  when  working  singlehanded.®® 
About  the  middle  of  the  century,  the  same  rate  was  paid  at  many 
of  the  ironworks.®'  In  others  such  workers  received  as  much  as  forty- 
five  shillings  when  working  singlehanded.®®  There  are  some  instances 
at  this  time  of  workers  receiving  seventeen  shillings  per  ton  and  board, 
working  singlehanded,  or  eight  shillings  and  six  pence  and  board  per 
ton  when  working  doublehanded.®®  Toward  the  close  of  the  period 
under  discussion,  finers  received  from  forty  shillings  to  forty-eight 
shillings  a ton  working  singlehanded.®®  To  make  a broad  generaliza- 
tion, the  rate  of  wages  paid  to  the  finers  varied  from  an  average  of 
thirty  shillings  per  ton  at  the  beginning  of  the  period  to  a maximum 
of  forty-eight  shillings  a ton  toward  the  close  of  the  period.  The  total 
weekly  wage  of  a finer  working  singlehanded  ran  about  £3  since  two 
tons  of  bar  iron  could  be  made  each  week.  Out  of  this  amount  he 
paid  his  helper.  Wdien  working  doublehanded,  the  output  was  larger, 
running  as  high  as  three  tons  or  more.  At  the  same  rate,  each  worker 
received  a weekly  wage  of  about  £2  or  a little  more  than  £8  a month, 
but  had  no  helper  to  pay.  The  wages  of  the  chafery  men  who  reheated 
the  anconies  and  hammered  them  into  the  finished  bars  did  not  vary 
materially  from  those  of  the  finers. 

Besides  the  finers  and  the  chafery  men,  there  were  a few  helpers  at 
the  forge  for  stocking  charcoal  and  aiding  the  skilled  workers.  These 
must  be  classified  as  unskilled  laborers.  They  received  from  tw'o  to 


^ Drinker  to  Blackledge,  p.  83. 

Potts  .Manuscripts  II.  Co\entry  1728  (1727-1734),  124  ff.,  passim. 

Potts  Manuscripts  XXIII.  Pine  Forge  1748  (1748-1759),  366.  Compare  with 
.Acrelius,  Xew  Sweden,  p.  168. 

Cope  Collection.  Extracts  and  Memoranda  of  the  Private  Papers  of  John  Taylor, 
Folio  Book  .A.  p.  138;  Roxborough  (Berkshire)  Iron  AVorks,  .Account  Book,  pp. 
5 ff.,  passim. 

“Potts  Manuscripts  XXIII.  Pine  Forge  1748  (1748-1757),  369;  XL,  Pottsgrove 
1755  (1755-1758),  193  ft.,  passim.  Bv  "working  double  handed"  was  meant  that 
two  men  would  take  the  place  of  each  hammerman,  refiner,  and  chafery  man. 

“Potts  Manuscripts  LXX.  Pine  Forge  1774  (1774-1781),  59  ff.,  passim:  LXXIII, 
Pine  Forge  1781  (1781-1782)  , 14  ff.,  passim;  Drinker  to  Blackledge,  p.  83. 
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three  shillings  a day.  The  forge  carpenter  was  paid  £1  a month,  and 
the  stocktaker  about  fifty  shillings  per  month  “and  found. 

The  forgemen  were  held  accountable  for  the  amount  of  iron  used 
in  drawing  out  the  bars.  About  2,700  pounds  of  pig  iron  was  neces- 
sary to  draw  a ton  of  2,240  pounds  of  bar  iron.®^  It  should  be  noted 
that  in  the  forging  of  bars  two  processes  were  involved,  first  from  the 
pig  iron  to  the  ancony,  and  second  from  the  ancony  to  the  finished 
bar.  John  Taylor,  in  a statement  to  the  Lancaster  County  Court 
during  a suit  against  one  of  his  workmen,  said  that  2,200  pounds  of 
anconies  should  yield  2,000  pounds  of  finished  bars,  and  that  it  was 
customary  for  hammermen  to  pay  for  all  iron  used  in  excess  of  that 
amount.*53  Thus  less  than  300  pounds  was  permitted  as  w'aste  from 
the  pig  iron  stage  to  that  of  the  ancony,  and  about  200  pounds  from 
the  ancony  stage  to  that  of  the  finished  bar.  For  all  w'aste  in  excess 
the  forgeman  was  required  to  pay. 

Many  woodcutters  w'ere  employed,  for  much  wood  had  to  be  cut 
for  making  charcoal.  The  force  of  woodcutters  was  augmented  during 
the  winter  season,  when  the  furnace  was  out  of  blast,  by  many  of  the 
ironworkers.  While  often  receiving  a daily  wage,  woodcutters  were 
usually  paid  by  the  cord.  The  rate  varied  but  little  from  year  to  year. 
Down  to  the  time  of  the  Revolution,  the  rate  remained  about  two 
shillings  to  two  shillings  and  six  pence  a cord,  although  occasionally 
it  reached  two  shillings  and  nine  pence  a cord.*'^  In  the  years  following 
the  Revolution,  the  rate  varied  from  two  shillings  and  three  pence  to 
two  shillings  and  six  pence  a cord,  rarely  going  higher.*’^  At  the  latter 
rate,  a man  chopping  three  cords  of  w'ood  per  day  would  earn  seven 
shillings  and  six  pence  a day,  or  a weekly  wage  of  two  pounds,  five 
shillings.*'’® 

By  far  the  largest  number  of  workmen  required  beside  the  wood- 


Drinker  to  Blackleclge,  p.  83. 

Historical  Society  of  Pennsylvama,  Penn  Manuscripts,  Document  27,  Testimony 
of  Edward  Knight. 

“Papers  of  John  Taylor,  Folio  Book  \,  p.  141,  John  Taylor  vs.  Caesar  Andrew, 
May  Term,  1754. 

“Potts  Manuscripts,  B.  11,  Coventry  1728  (1727-1734),  52  ff.,  passim;  Pine  Forge 
1729  (1720-1740),  p.  139;  Valley  Forge  1759  (1759-1763),  p.  324;  New  Pine  Forge 
Ledgers. 

“ Schoepf,  Travels,  1,  198;  Drinker  to  Blackledge,  p.  83. 

“ There  are  only  a few  records  of  agreements  made  for  cutting  wood.  One  of 
the  few  found  was  made  in  1732  between  Samuel  Nutt  and  a workman  whereby 
the  latter  agreed  to  ctit  160  cords  of  wood  in  return  for  one-third  of  the  wood, 
"victuals,  cloaths  and  furnish  axes.”  Potts  Manuscripts  III,  Coventry  1730  (1730- 
1732) , 329. 
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cutters  were  the  colliers,  who  “coaled”  the  wood  cut  by  the  wood- 
cutters. As  many  as  twelve  were  employed  on  plantations  to  keep  a 
single  furnace  going.®'^  Here  again,  the  relationship  between  the  iron- 
master and  the  workmen  varied.  On  some  plantations,  colliers  received 
a daily  wage.  More  frequently,  agreements  were  drawn  up  and  pay- 
ment made  by  the  bushel.  For  instance,  in  1746,  Rees  Jones  agreed 
to  coal  200  cords  of  wood  for  John  Taylor  at  eleven  shillings  and  eight 
pence  per  100  bushels  to  be  paid  for  “half  money,  half  goods  as  cus- 
tomary.The  agreements  were  usually  made  for  100  to  300  bushels.®® 

Teamsters  were  paid  by  the  month  or  year.  At  Mount  Joy  (Valley) 
Forge  they  received  £20  per  year  and  board."®  \Fritten  agreements 
were  frequently  made.  In  1757  Conrad  Whshon  contracted  with  Wil- 
liam Bird  to  “serve  him  as  carter  for  1 year  at  the  rate  of  £19  per 
year,  meat,  drink,  washing  and  lodging.”"^  At  the  ^Varwick  Iron 
W'orks,  as  at  most  of  the  ironworks,  many  of  the  teamsters  who  hauled 
the  iron  from  the  furnace  to  the  various  forges  or  to  Philadelphia 
owned  their  own  teams.  They  were  paid  by  the  ton  for  hauling  the 
pig  iron.  While  most  of  these  workers  were  white,  many  of  them  were 
Negroes.'^” 

The  miners  and  their  helpers  were  paid  by  the  ton.  W'hile  there 
were  few  shaft  mines,  and  although  almost  all  mining  was  done  in 
open  pits,  the  miners  had  to  be  experienced,  for  their  work  required 
especially  a knowledge  of  opening  the  veins  of  ore.  They  were  well 
paid,  receiving  about  three  shillings  and  six  pence  per  ton.'^®  Each 
miner  produced  from  one  to  two  tons  per  day,  giving  him  a daily 
wage  from  three  shillings  and  six  pence  to  seven  shillings  per  day. 

Among  the  other  workers  must  be  included  the  laborers,  who  did 
a variety  of  tasks  at  the  ironworks  and  on  the  plantation.  The  wages 
varied  from  two  to  three  shillings  or  more  a day,  or  from  forty  shillings 
to  sixty  shillings  a month. The  women  workers  were  paid  much 
less,  depending  upon  the  work  done,  whether  spinning,  weaving,  reap- 
ing, or  other  plantation  work.""’ 

Drinker  to  Blackletlge,  p.  83. 

“ Papers  of  John  Tavlor.  Folio  Book  .A,  p.  138. 

^Ibid.,  p.  143. 

'"Potts  Manuscripts,  XLA’II,  Mount  Joy  Forge  1759  (1759-1763),  3 ff. 

Xew  Pine  Forge  Cole  Book. 

™ Potts  Manuscripts,  John  Potts  Receipt  Book  (AV'arwick)  No.  90,  1762-1765, 

■"Potts  Afanuscripts  I,  Pine  Forge  1729  (1720-1740),  232. 

■‘Furnace  and  Forge  Ledgers. 

“’.An  example  of  the  variety  of  work  performed  by  women  is  as  follows:  In  1751, 
Mary  Fields  received  6d  a day  for  spinning,  1/—  a day  for  making  hay,  and  2/3 
a day  for  reaping.  Potts  Manuscripts,  Colebrookdale  Ledger  No.  89,  p.  14, 
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It  has  been  noted  that  wages  varied  to  a great  extent  among  the 
workers,  although  the  rate  paid  to  the  various  classes  changed  but 
little  over  a long  period  of  time.  The  lowest-paid  laborer  received 
about  twelve  shillings  per  week,  wliile  the  skilled  workers  received 
a weekly  wage  of  several  pounds.  In  considering  the  rate  of  wages 
received  by  the  workers,  it  sliould  be  noted  that  real  wages  on  the 
iron  plantations  were  greater  than  nominal  wages,  since  wages  were 
paid  to  the  workers  largely  in  goods.  At  the  store  on  each  plantation, 
goods  were  olHained  at  reasonable  prices  when  compared  with  prices 
at  Philadelphia  and  the  boroughs,  although  the  traveler  Hermelin 
slyly  remarks  tliat  those  ironmasters  who  paid  slightly  higher  wages 
than  others  charged  their  workers  higher  prices  at  the  store  for  their 
supplies,  and  merchandise.  The  ironmasters  as  a whole,  however,  dealt 
fairly  with  their  employes,  and  the  “truck  system,”  which  during  the 
nineteenth  century  was  so  greatly  abused  as  a means  of  reducing  earn- 
ings and  increasing  profits,  did  not  yet  work  to  the  disadvantage  of 
the  workers. 

While  the  rate  of  wages  of  the  diflcrent  classes  of  workers  remained 
relatively  stable  during  the  period,  with  a slight  increase  in  some  trades 
toward  the  latter  part  ol  the  century,  the  price  of  wheat  at  the  planta- 
tion stores  doubled  between  the  years  1728  and  1756  from  two  shillings 
and  sixpence  to  hve  shillings  a bushel."''  From  about  the  middle  to 
the  end  of  the  century,  with  the  exception  of  the  Revolutionary  period 
when  prices  became  inflated,'^  the  price  remained  about  the  same. 

Country  produce  remained  relatively  cheap  throughout  the  entire 
period.  The  woikers  themselves  grew  most  of  what  they  needed  on 
small  pieces  of  land  allotted  to  them,  or  else  secured  their  needs  at 
the  store.  Eggs  sold  at  four  pence  ])er  dozen  and  chickens  at  six  pence 
each.  Salt  pork,  the  principal  meat  eaten  by  the  workers,  sold  at  six 
jrence  a pound,  dried  beef  at  five  pence,  beef  at  four  pence,  and  veal 
at  two  pence. On  the  other  hand,  some  articles  were  relatively  ex- 
pensive. Sugar  sold  at  from  eight  pence  to  nine  pence  a pound.  Tea 
and  coffee  were  also  expensive.  In  1729  Bohea  tea  sold  in  Philadelphia 
at  twenty-two  shillings  a pound.'''*  On  the  whole,  however,  the  com- 

Potts  Manuscripts  I,  Pine  Forge  1729  (1720-1740),  95  ft.,  passim;  XL,  Pottsgrove 
1755  (1755-1758),  76  ff..  passim. 

■^“Extracts  from  the  Rev.  Dr.  ^^ulllenbcrg's  Journal.  1776-1777,”  Flistorical  Society 
of  Pennsylvania,  Collections  (1853)  , p.  152:  Drinker  to  Blackleclge,  p.  83. 

™ New  Pine  Forge,  Waste  Hook,  .\pril  10,  April  22,  June  16,  1760;  Potts  Manu- 
scripts XV,  Pottsgrove  1758  (1758-1769),  17;  II,  Pine  Forge  1733  (1733-1750),  16; 
Pottsgrove  1755  (1755-1758),  pp.  42  If.,  passim.  .All  the  ledgers  show  about  the 
same  prices  for  these  commodities  throughout  the  period. 

"^Pennsylvania  Gazette.  29th  3rd  month,  1729  (May  29,  1729). 


THE  WORKERS 


113 


mon  necessities  of  life  were  fairly  reasonable  in  proportion  to  the 
wages  paid.  On  special  occasions,  sucli  as  the  reconstructing  of  a fur- 
nace stack,  or  w'hen  special  exertion  was  recjuired  to  complete  a build- 
ing, or  when  haste  in  the  deli\  ery  of  iron  or  other  material  was  needed, 
allowances  of  rum  were  provided  Ijy  the  ironmaster.®® 

The  necessities  of  life  were  obtained  much  more  cheaply  at  the  plan- 
tation stores  than  in  Philadelphia  or  in  nearby  villages.  In  1730  wheat 
sold  in  the  Philadelphia  market  as  high  as  four  shillings  a bushel,  while 
on  the  plantations  the  workers  paid  from  two  shillings  and  sixpence 
to  three  shillings  a bushel. The  price  of  flour  was  also  lower,  in 
about  the  same  proportion,  when  compared  with  Philadelphia  prices. 
The  cost  of  living  was  much  lower  on  the  iron  plantations  than  in 
the  capital  or  in  the  villages  and  towns.  It  is  true  that  fewer  luxuries 
could  be  obtained  at  the  stores  of  the  ironmasters,  but  the  workers 
were  well  provided  with  all  the  everyday  necessities  of  life. 

Prices  of  commodities  in  w^estern  Pennsylvania  at  the  close  of  the 
century  were  only  a little  higher  than  they  had  been  in  southeastern 
Pennsylvania  fifty  years  earlier,  in  spite  of  the  fact  that  there  could 
be  found  some  who  bewailed  the  high  prices  of  the  times.®*  In  the 
Pittsburgh  markets  flour  sold  at  $1.50  per  hundredweight,  buckwheat 
at  $1.00,  and  oats  at  twenty  cents  a bushel.  Beef  sold  at  five  cents  a 
pound,  pork  at  four  cents,  mutton  at  six  cents,  and  venison  at  four 
cents.  Potatoes  were  tw’enty-five  cents  a bushel  and  butter  thirteen 
cents  a pound.  T'urkeys  brought  from  forty  to  sixty  cents  each,  ducks 
from  twelve  to  seventeen  cents,  fowds  from  seven  to  ten  cents,  while 
eggs  sold  at  seven  to  twelve  cents  a dozen.®®  With  the  exception  of 
wheat  and  flour,  the  prices  of  commodities  remained  fairly  stable 
throughout  the  century  in  the  east,  and  after  tlie  settlement  of  the 
west,  similar  prices  prevailed  both  in  the  east  and  the  west. 

During  slack  season  the  workers  could  liunt  game  in  the  neighboring 
forests  and  could  secure  fish  in  the  many  streams.  Some  of  the  married 
workers,  besides  cultivating  a small  portion  of  land,  kept  a cow  or 
two,  some  pigs,  ducks,  and  chickens,  and  in  this  way  reduced  the  cost 
of  living.  Fuel  for  domestic  purposes  could  be  obtained  free  or  at  a 

“Potts  Manuscripts  II,  Pine  Forge  1733  (1733-1750);  C.  B.  Montgomery  Col- 
lection of  Manuscripts. 

Potts  Manuscripts  1,  Pine  Forge  1729  (1720-1740),  95  ff.,  passim;  II,  Pine  Forge 
1733  (1733-1750)  , 16;  S.  M.  Sener,  “Lancaster’s  Bid  for  the  National  Capital,  ’’  Lan- 
caster Historical  Society,  Papers,  II  (1897-1898),  240. 

“ Coxe,  United  States,  p.  485. 

Pittsburgh  Gazette,  January  2,  1801. 
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very  small  cost,  since  it  was  plentiful.  House  rent  on  the  plantations 
was  also  comparatively  low. 

Few  records  remain  of  the  wages  paid  to  the  workers  in  the  slitting 
mills,  plating  forges,  steel  furnaces,  and  nail  works  of  the  period. 
From  the  fragmentary  evidence  that  remains,  the  journeymen  at  the 
works  in  the  towns  and  boroughs  were  paid  far  more  than  the  laborers 
of  the  period,  but  not  qiute  as  much  as  the  skilled  workers  at  the 
furnaces  and  forges. Although  not  living  on  the  plantations,  these 
workers  also  had  the  opportunity  to  cultivate  small  pieces  of  land 
in  a period  which  w'as  chiefly  agricultural,  and  in  this  way  could  eke 
out  a very  comfortable  living. 

During  the  last  decade  or  two  of  the  century,  the  manufacture  of 
cotton  and  wool  cards  which  were  made  chiefly  from  iron  wire  de- 
veloped in  Philadelphia.  This  marked  the  beginning  of  the  employ- 
ment of  children,  many  of  them  not  more  than  eight  years  of  age, 
in  the  manufactures  of  Pennsylvania. Many  opposed  the  employment 
of  children  as  well  as  women  in  the  rising  industries.  Others  defended 
child  labor.  Colonel  David  Humphries  became  lyrical  over  the  use  of 
children  in  industry: 

Teach  little  hands  to  ply  mechanic  toil 
Cause  failing  age  o’er  easy  tasks  to  smile.®® 

Tench  Coxe  also  replied  to  the  critics  who  claimed  that  such  work 
was  demoralizing  to  the  young.  He  asserted  that  vice  was  far  worse  in 
the  seaport  towns  and  in  the  courts  than  in  the  industrial  towns.  The 
wages  paid  to  children,  as  might  be  expected,  were  quite  low. 

The  scale  of  living  of  the  workers  in  iron  manufacture  in  Pennsyl- 
vania during  the  eighteenth  century  was  proportionately  far  higher 
than  that  of  ironworkers  in  European  countries  for  the  same  period. 
The  words  of  Tench  Coxe,  a writer  who  advocated  the  development 
of  manufactures  at  the  close  of  the  century,  can  be  applied  especially 
to  the  status  of  the  ironworkers  during  the  entire  period: 

Laboring  people  in  the  farming,  manufacturing  and  me- 
chanical trades  can  have  constant  employment  and  better 
wages  than  in  the  dearest  countries  of  Europe  . . . And  though 
the  wages  of  the  industrious  poor  are  very  good,  yet  the 
necessaries  of  life  are  cheaper  than  in  Europe  and  the  articles 
used  are  more  comfortable  and  pleasing.®"^ 

Pott.s  Manuscripts  III.  Coventry  1730  (1730-1732),  132-178  passim. 

“Account  of  the  Manufactories  of  Cotton  and  Wool  Cards,  in  the  City  of  Phila- 
delphia,” Universal  Asylum  and  Columbian  Magazine,  II  (1791)  , 135-136. 

David  Humphries,  Poem  on  Industry  (Philadelphia,  1794). 

^ Coxe,  United  States,  p.  95. 
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Few  organizations  of  any  kind,  however,  existed  among  those  en- 
gaged in  ironmaking.  The  variety  of  workers  on  each  plantation,  the 
isolation  of  the  skilled  workers  on  the  various  plantations,  and  the 
patriarchal  relationship  between  the  ironmaster  and  employes  did  not 
favor  the  growth  of  organizations  or  unions  among  the  workers.  From 
the  earliest  days  of  the  Pennsylvania  iron  industry,  “clubs”  were  formed 
among  the  workers,  and  small  amounts  paid  to  the  ironmaster  each 
month.®*  No  records  have  been  found  of  the  activities  of  these,  but 
they  were  evidently  beneficial  societies  of  some  sort.  The  organization 
of  industry  in  the  towns  into  a loose  guild  system  without  the  restric- 
tions or  advantages  of  European  guild  systems  has  been  noted.  By 
the  close  of  the  century,  mechanical  societies  were  being  formed  even 
in  the  west.  A society  of  this  type  was  established  in  Pittsburgh  in 
1788.  Other  organizations  of  like  nature  were  started  in  different 
parts  of  the  State.*®  The  development  of  trade  unionism  among  iron 
workers,  however,  was  to  come  in  the  nineteenth  century. 

**  Potts  Manuscripts  1,  Pine  Forge  1729  (1720-1740),  25,  51,  59,  fE.,  passim.  The 
ledgers  of  the  ironworks  of  the  Schuylkill  Valley  contain  many  references  to  “clubs.” 

Pittsburgh  Gazette,  March  22,  1788,  February  4,  1797;  C.  W.  Dahlinger,  Pitts- 
burgh—A Sketch  of  Early  Social  Life  (New  York,  1916)  , pp.  18,  19. 
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CHAPTER  VII 


The  Ironmasters 


HE  ironmasters  formed  almost  as  diverse  a group  as  the  workers. 


-L  The  first  men  to  establish  ironworks  were  British,  and  during  the 
early  years  of  the  period  the  larger  number  were  by  far  of  the  same 
origin,  although  as  time  went  on  the  ironmasters  represented  several 
different  countries.  Thomas  Rutter,  Samuel  Nutt,  William  Branson, 
Thomas  Yorke,  John  Ross,  John  Taylor,  and  others  had  set  sail  from 
the  mother  country  to  seek  their  fortunes  in  the  New  \Vorld.  .\mong 
those  of  \Yelsh  origin,  James  Morgan,  Thomas  Potts,  David  Jenkins, 
and  James  Old  were  outstanding.  The  German  ironmasters  included 
John  Lesher,  Henry  William  Stiegel,  Cierrard  Etter,  John  Probst,  and 
Peter  Shoenberger.  Valentine  Eckert  came  from  Hanover,  and  George 
.\nshutz  from  Alsace.  Of  the  Scotchmen  who  engaged  in  iron  manu- 
facture, Sir  'William  Keith,  Samuel  McCall,  George  McCall,  and  James 
^\hlson  were  prominent,  the  latter,  however,  because  of  his  public 
services.  Robert  Grace,  Robert  Coleman,  and  George  Taylor  were 
of  Irish  descent.  Peter  Marmie  was  a Erenchman,  and  William 
Dewees  was  of  French  ancestry.  In  many  cases,  with  the  advance  of 
time,  the  sons  of  these  men— as  typified  by  the  Potts,  Rutter,  and  other 
families— learned  the  business  of  ironmaking  and  continued  the  various 
enterprises  established  by  their  forebears.  By  the  beginning  of  the 
nineteenth  century,  most,  but  not  all,  of  the  important  industrial 
leaders  were  native-born  Pennsylvanians. 

Ironmasters  were  drawn  from  different  social  classes.  Robert  Grace 
was  one  of  the  very  few  who  could  lay  claim  to  being  a descendant  of 
British  aristocracy.  He  belonged  to  the  family  of  the  barons  of 
Courtstown  and  lords  of  Grace  Castle.  Members  of  the  family  were 
among  the  earliest  .\nglo-Norman  settlers  in  Ireland.  As  early  as  the 
twelfth  century,  the  family  received  extensive  grants  of  lands  in  Kil- 
kenny County  and  prospered  there  for  almost  five  centuries.  Owing 
to  their  loyalty  to  the  cause  of  the  Stuarts,  the  estates  of  the  family 
were  confiscated  during  the  Glorious  Revolution. i William  Keith, 
surveyor-general  of  customs  in  the  colonies  during  the  reign  of  Queen 
.Ynne,  later  became  deputy  governor  of  Pennsylvania,  and  succeeded 


^ H.  F.  Burke,  A Genealogical  and  Heraldic  History  of  the  Peerage  and  Baronetage 
(London,  1913),  pp.  609-611. 


117 


118 


PENNSYLVANIA  IRON  MANUFACTURE 


to  the  baronetcy  in  1721.^  He  was  much  interested  in  iron  manufacture 
as  well  as  in  the  encouragement  of  other  branches  of  industry,  but 
his  career  as  ironmaster  w'as  short-lived.  Only  a small  gioup  associated 
with  iron  manufacture  in  the  colonies,  however,  came  from  the  ranks 
of  the  British  upper  classes. 

Many  merchants  were  attracted  to  iron  manufacture,  a few  becoming 
ironmasters,  but  most  of  them  only  furnishing  capital  toward  the  es- 
tablishing of  ironworks.  In  fact,  it  seems  quite  evident  that  much  of 
the  capital  required  in  the  rising  iron  industry  was  created  in  com- 
mercial and  business  enterprises.^  William  Branson,  Samuel  McCall, 
John  Potts,  Joseph  Turner,  Robert  Ellis,  George  Fitzw'ater,  William 
Allen,  Clement  Plumsted,  Jeremiah  Langhorne,  John  Hopkins,  Charles 
Read,  Anthony  Morris,  and  others  were  merchants  who  invested  in 
ironworks  or  built  them.  By  the  close  of  the  century  a large  number 
of  Philadelphia  merchants,  such  as  Daniel  Drinker  and  Thomas  Clif- 
ford, Jr.,  had  investments,  more  or  less  extensive,  in  iron  manufactures. 
When  the  industry  took  root  in  the  western  part  of  the  State,  mer- 
chants were  among  the  foremost  promoters.  William  Turnbull,  Peter 
Marmie,  and  Robert  Holker,  prominent  merchants  of  Pittsburgh, 
became  partners  in  the  Alliance  Iron  Works  on  Jacobs  Creek. These 
are  but  a few  examples  of  many  mercthants  who  invested  money  in 
iron  manufacture. 

Of  those  who  became  prominent  ironmasters,  many  had  risen  from 
the  lower  ranks  through  constant  toil  and  unabating  thrift.  Tne  pio- 
neer ironmaster  Thomas  Rutter  had  been  a blacksmith,^  Robert  Cole- 
man a clerk  at  Quitapahilla  Forge,* *’  Samuel  Savage,  Jr.,  a forgeman 
at  Coventry  Iron  Works.  David  Jenkins  had  been  employed  as  a clerk 
by  Lardner,  Flower  and  Hockley  at  Windsor  Forges.  In  1773  he  pur- 
chased a half  interest  in  the  conq^any  for  £2,500.  Two  years  later, 
he  bought  the  remaining  half  interest.'^  Such  men  mastered  all  phases 
of  ironmaking  and  tisually  became  very  successful  ironmasters. 

The  outstanding  example  of  one  who  rose  from  the  ranks  was  that 
of  Robert  Coleman.  As  a clerk  at  Quitapahilla  Forge,  he  saved  a 

^William  Keith,  A Just  and  Plain  Vindication  (Philadelphia,  1726),  pp.  7-8; 
Charles  P.  Keith,  “Sir  William  Keith,”  Pentisylvania  Magazine  of  History  and 
Biography,  XII  (1888),  1-33. 

^The  vast  amount  of  correspondence  and  other  manuscript  material  at  the 
Historical  Society  of  Pennsylvania  testifies  to  these  activities  of  many  Philadelphia 
merchants. 

* Pittsburgh  Gazette,  April  12,  November  22,  1788,  November  2,  1793. 

'’Dickinson  Letter  Book,  1713-1721,  Jonathan  Dickinson  to  James  Logan,  1717. 

'’Coleman  i/s.  Brooke,  Alden’s  Appeal  Record,  p.  152. 

■'Lincoln,  “The  Story  of  Caernarvon,”  63. 
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sufficient  sum  of  money  to  buy  an  interest  in  Salford  Forge  in  1773.^ 
A few  years  later  he  leased  Elizabeth  Furnace,  which  within  a short 
time  he  owned  outright.  Writing  of  his  rise,  he  stated: 

In  the  year  1776,  possessed  of  but  a small  capital  and  re- 
cently married,  I took  a lease  for  the  Elizabeth  Eurnace  estate 
for  the  term  of  seven  years,  not  anticipating  at  that  time  that 
before  the  expiration  of  the  lease  I should  have  it  in  my  power 
to  become  owner  in  fee  simple  of  the  whole  or  a greater  part 
of  the  estate.® 

Before  the  century  closed,  he  purchased  interests  in  Cornwall  Fur- 
nace,i®  Mount  Hope  Furnace,  and  Hopewell  Forge. “ He  also  built 
Colebrook  Furnace. When  he  died  on  March  8,  1825,  he  owned 
most  of  these  ironworks. 

A number  of  ironmasters  were  of  “yeoman”  origin.  Farmers  who 
were  fortunate  enough  to  find  ores  on  their  property  built  ironworks, 
often  with  the  aid  of  a number  of  partners.  The  following  record, 
taken  from  a deed  book,  illustrates  the  point,  and  is  but  one  of  many 
similar  entries  that  can  be  found  in  the  records  of  the  eighteenth  cen- 
tury: In  1767  “Jacob  Shoffer  of  Manatawny,  yeoman,”  for  a consider- 
ation of  £500,  sold  an  undivided  fourth  part  of  a tract  of  175  acres 
of  land  situated  on  Moselem  Creek,  Richmond  Township,  together 
with  “one  fourth  part  of  all  forges,  mills,  etc.,  erected  thereon”  to 
Christian  Lower  of  Tulpehocken,  a blacksmith.  Such  “yeomen”  fre- 
quently had  difficulty  in  securing  the  necessary  cash  to  fulfill  their 
obligations  in  operating  the  ironworks. 

The  close  connection  between  ironmaking  and  agriculture,  owing 
largely  to  the  needs  for  fuel,  was  a relationship  that  continued  well 
into  the  nineteenth  century.  It  was  natural  that  well-to-do  plantation 
owners  should  use  a part  of  their  wealth  to  engage  in  an  industry  so 
closely  allied  to  agricidture.  Thus,  capital  that  accumulated  in  farm- 
ing found  its  way  into  industrial  enterprises.  For  example,  in  his 

® While  at  Salford  Forge,  Robei  t Coleman  received  the  order  from  the  Committee 
of  Safety  to  forge  the  chain  designed  to  span  the  Delaware  for  defense  against  the 
British  fleet.  Pennsylvania  Archives,  First  Series,  V,  39. 

“Robert  Coleman,  History  of  the  Elizabeth  Fistate  (MS),  cpioted  in  J.  M.  Swank, 
Introduction  to  the  History  of  Ironmaking  and  Coal  Mining  in  Pennsylvania  (Phila- 
delphia, 1878)  , p.  19. 

“Lancaster  County  Courthouse,  Deed  Book  II,  pp.  35  fl. 

^^Ibid.,  c.  Ill,  514  ff.;  Muniments  of  Title  No.  16. 

H.  C.  Grittinger,  “The  Iron  Industries  of  Lebanon  County,”  Lebanon  County 
Historical  Society,  Papers,  HI,  no,  1 (1905-1906),  7. 

“Lancaster  County  Courthouse,  Wills,  Robert  Coleman,  will  dated  March  8, 
1822,  proved  September  3,  1825. 
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will  Cyrus  Jacobs,  who  owned  Pool  and  Spring  Grove  forges  in  Lan- 
caster County,  styled  himself  as  “iron  master  and  farmer. ”!■*  In  many 
eighteenth-century  documents  a number  of  instances  of  this  sort  may 
be  found. 

Many  of  the  outstanding  civic  and  political  leaders,  while  not  ac- 
tively engaging  in  the  iron  industry,  owned  interests,  often  large,  in 
various  works.  John  Dickinson  had  an  interest  in  Elizabeth  Furnace, 
the  plant  of  the  unfortunate  Henry  William  Stiegel.^'''  Joseph  Gallo- 
way, the  first  individual  owner  of  the  Durham  Iron  Works,  was  a 
member  of  the  First  Continental  Congress  and  presented  a compro- 
mise plan  of  dealing  with  the  situation  which  confronted  the  colonies.^® 
His  adherence  to  the  mother  country  cost  him  his  life  interest  in  his 
ironworks  and  his  vast  estate. Michael  Hillegas,  appointed  the  first 
treasurer  of  the  United  States  by  the  Continental  Congress,  held  a 
large  interest  in  Martic  Forge,  Lancaster  County. James  Whlson,  in 
partnership  with  Ids  bi  other-in-law  Mark  Bird,  owned  ironworks  at 
the  falls  of  the  Delaware  River,  including  a forge  and  slitting  mill.^® 
Before  his  death  he  also  came  into  possession  of  Hopewell  Furnace. 
■Mthough  Benjamin  Franklin  was  very  much  interested  in  the  iron 
industry,  perhaps  because  his  friend  Robert  Grace  owned  Warwick 
Furnace,  he  did  not  incest  any  of  his  money  in  this  manner.  When 
friends  sought  his  advice  in  tins  respect,  the  wise  old  philosopher 
counseled  against  such  investments,  stating  that  as  a result  of  such 
speculation  they  might  “only  meet  with  disappointment. 

Among  tliose  who  held  public  office  in  Pennsylvania  during  the 
eighteenth  century  are  the  names  of  many  ironmasters.  Samuel  Nutt 
was  a member  of  the  Procincial  Assembly  from  Chester  County  from 


“Lancaster  Countv  Courthouse,  AVills.  Cyrus  Jacobs,  May  5,  1830. 

Logan  Papers  XXXVIII,  Document  87,  Henry  \VL  Stiegel  to  John  Dickinson, 
June  24,  1771. 

VV.  C,  Ford  and  Caillard  Hunt,  eds..  Journals  of  the  Continental  Congress, 
I,  1774  (CVashington,  1904)  , 43-48.  The  twelve  original  owners  formed  a 
trust  in  1727  to  continue  for  fiftv-one  vears.  Philadelphia  County  Courthouse, 
Deed  Book  ft.  III.  240-24.3.  .C  Dee<l  of  Partition  was  executed  December  4,  1773, 
Calloway  receiving  the  Durham  Furnace  tract. 

'^’’Colonial  Records.  Pennsylvania,  XH,  104. 

Lancaster  County  Courthouse,  Deed  Book  G. 

James  Wilson  Papers  \’H,  21;  Petinsylvania  Packet  and  Daily  Advertiser,  July  8, 
1788. 

Reading  IVeekly  Advertiser,  May  27,  1797. 

-'.\merican  Philosophical  .Society,  Miscellaneous  Papers  and  Letters  of  Dr.  Frank- 
lin, Miscellaneous,  1783-1788,  LV,  Part  2,  Document  76,  Franklin  to  M.  Bernard, 
September  12,  1784. 
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1723  to  1727.--  Thomas  Rutter,  Jr.,  represented  Philadelphia  County 
from  1727  to  1730.^3  Other  representatives  who  served  in  the  Assembly 
included  Thomas  Yorke  (Berks  County)  ,-^  Samuel  Potts  (Philadelphia 
County)  ,-5  Matthias  Slough  (Lancaster  County) ,-®  Curtis  Grubb 
(Lancaster  County) , Thomas  Potts  (Philadelphia  County)  and  Val- 
entine Eckert  (Berks  County)  .-®  Others  who  were  elected  to  the 
Assembly  at  various  times  during  the  Revolution  were  Mark  Bird, 
Christian  Lower,  George  Ege,  and  John  Patton.-® 

Many  of  the  judges  were  drawn  from  the  ranks  of  the  ironmasters. 
Thomas  Yorke,®°  Jo^tn  Potts,^i  Samuel  Potts,^^  Valentine  Eckert,^^ 
James  Old,®^  Isaac  Meason,^^  George  Stevenson,  and  Richard  Back- 
house^s  sat  on  the  bench.  Appointed  justices  of  the  peace,  these  men 
were  also  judges  of  the  county  courts.  The  brilliant  and  distinguished 
James  Wilson,  already  mentioned,  who  became  an  associate  justice  of 
the  United  States  Supreme  Court,  being  appointed  by  Washington, 
must  also  be  included  among  those  having  extensive  interests  in  vari- 
ous ironworks.  Eor  several  terms  Wilson  was  a member  of  the  Con- 
tinental Congress.  He  was  a signer  of  the  Declaration  of  Independence 
and  an  important  member  of  the  Constitutional  Convention  of  1787. 
Whlliam  Allen  was  chief  justice  of  the  Supreme  Court  of  Pennsylvania. 
Among  the  members  of  the  Governor’s  Council  was  James  Logan. 
Lynford  Lardner  for  many  years  was  also  a member  of  the  Council. 
Erancis  Rawle  was  appointed  but  did  not  accept.^^  John  Taylor  was 

“ Votes  of  Assembly,  II,  374-494,  passim:  III,  3-35  passim. 

^Ibid.,  Ill,  36-124,  passim. 

^ Ibid.,  IV,  625-856,  passim. 

^ Ibid.,  VI,  1-261,  passim. 

^^Ibid.,  483-766,  passim. 

^ Ibid.,  622-766,  passim;  Journals  of  the  House  of  Representatives  of  the  Com- 
monwealth of  Pe?insylva?iia,  1776-17SI  (Philadelphia,  1782)  , 526-698,  passim  (here- 
after cited  as  Journals  of  the  Assembly)  . 

^Journals  of  the  Assembly,  97-158,  passim;  390-525,  passim. 

'^Ibid.,  232  ff.,  passim. 

^Colonial  Records,  Pennsylvania  Archives,  Third  Series,  IX,  252. 

^'■Pennsylvania  Archives,  Third  Series,  IX,  252-253;  Colonial  Records,  Pennsvl- 
vaiiia,  VIII,  575, 

"-Pennsylvania  Archives,  First  Series,  VI,  595. 

“William  H.  Egle,  "The  Constitutional  Convention  of  1776,  Biographical  Sketches 
of  Its  Members,"  Pennsyhmnia  Magazine  of  History  and  Biography , III  (1879)  , 
323-324. 

Colonial  Records,  Pennsvlvania,  X\'.  52. 

“Fayette  County  Courthouse,  Deed  Book  B,  p.  149. 

"^Pennsylvania  Gazette,  June  16,  1768;  Colonial  Records,  Pennsylvania,  XV,  52. 

"^Pennsylvania  Archives,  Second  Series,  IX,  624. 

"^Colonial  Records,  Pennsyh ania.  III,  232.  Francis  Rawle  was  one  of  the  builders 
of  Pool  Forge  in  the  Manatawnv  region.  Historical  Society  of  Berks  County,  Pool 
Forge  .Account  Book,  1725-1727. 
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the  sherifl  of  Chester  County  for  many  years, while  George  McCall 
served  as  a nieniber  of  the  Common  Conncil  of  Philadelphia^® 

Especially  dnring  the  Revolution  and  following  it,  the  ironmasters 
occupied  a very  important  place  in  public  life.  The  part  played  by 
Joseph  Galloway,  the  first  individual  owner  of  the  Durham  Iron  Works, 
as  a member  of  the  First  Continental  Congress  has  already  been  men- 
tioned. George  Taylor,  who  leased  the  Durham  Works;  James  Smith 
of  Codorns  Iron  Works,  George  Ross  of  Mary  Ann  Furnace;  as  well 
as  James  Wilson  were  among  those  who  signed  the  Declaration  of 
Independence.  Valentine  Eckert,  the  owner  of  ^Vhndsor  Furnace  and 
later  Sally  Ann  Furnace;  Da\  id  Jenkins  of  Whndsor  Forges,  Mark  Bird 
of  Birdsboro  Iron  Works;  and  Janies  Smith  of  Codorns  Iron  Works 
were  members  of  the  Provincial  Conference  of  1776.^^  The  ironmasters 
were  well  represented  on  the  important  committees  and  at  the  meet- 
ings held  in  Philadelphia  prior  to  and  during  the  struggle  with  the 
mother  country. 

The  membership  of  the  Pennsylvania  Constitutional  Convention 
of  1776  included  such  industrialists  as  Valentine  Eckert,  John  Lesher, 
Thomas  Potts,  and  George  Ross.^''^  The  industrialists  were  likewise 
represented  in  the  Constitutional  Convention  of  1790.^^  A number  of 
ironmasters,  like  John  Nicholson,  w'ho  became  comptroller-general, 
hekl  important  offices  in  the  State  from  time  to  time.  Among  those 
who  sat  in  the  Pennsylvania  legislature  were  Daniel  Udree,  Christian 
Lower,  Thomas  Potts,  Thomas  Bull,  Matthias  Slough,  and  others.^® 
In  1813  Daniel  Udree,  the  proprietor  of  Oley  Iron  Works  in  Berks 
County,  took  his  seat  in  the  United  States  Congress.^® 

A glance  backward  to  the  period  before  the  Revolution  shows  that 
ironmasters  and  their  sons  held  commissions  in  the  Provincial  service.'*'^ 
Even  during  the  French  and  Indian  War,  when  the  public  attitude, 
especially  on  the  part  of  the  Quakers,  was  largely  one  of  indifference 
in  spite  of  the  fact  that  the  frontiers  were  continually  in  danger,  a 


“Papers  of  Jolin  Taylor,  Folio  Book  p.  140. 
io  Pennsylvania  Archives,  F'irst  Series,  I,  203-204. 

“ Historical  Society  of  Pennsylvania,  Proceedings  of  the  Provincial  Conference, 
(une  18-Jiine  25,  1776. 

^■Journals  of  the  Assembly , 4 If. 

Egle,  “Constitutional  Convention,"  111,  323-324;  IV,  89,  226-227,  230-231. 
^'■Pennsylvania  Archives.  First  Series,  Xll,  27. 

Minutes  of  the  . . . General  Assembly,  1781-1790. 

Pennsylvania  Archives,  Fourth  Series,  IV,  816-817. 

Fhe  names  of  many  of  these  may  be  found  in  the  rolls  of  officers  of  regiments 
in  the  various  counties.  See  Pennsylvania  Archives,  Second  Series,  II,  502  ff. 


General  Daniel  Udree,  Ironmaster,  Oley  Furnace 
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few  ironmasters  marched  at  the  head  of  their  regiments  against  the 
enemy. 

In  the  period  following  the  French  and  Indian  War,  as  difficulties 
grew  between  the  colonies  and  the  mother  country,  many  of  the  iron- 
masters enlisted  in  the  ranks  of  the  most  prominent  radicals.  Several, 
like  David  Potts,  took  a leading  part  in  the  nonimportation  agree- 
ments.The  ironmasters  had  grievances  against  Great  Britain  es- 
pecially on  account  of  the  prohibitive  clauses  of  the  Act  of  1750,  and 
because  iron  became  an  enumerative  product  in  ITOd,"*^  although 
both  these  laws  were  almost  entirely  disregarded.  Also,  as  secondary 
iron  manufactures  developed,  the  Americans  found  themselves  com- 
peting with  British  manufacturers.  These  grievances  must  be  added 
to  the  other  fundamental  causes  of  the  Revolution.  The  leadership 
and  aggressiveness  of  the  owners  of  the  iron  works,  together  with  their 
services,  must  be  taken  into  account  in  a consideration  of  the  struggle 
for  independence. 

The  work  of  many  of  the  ironmasters  in  the  political  phases  of  the 
Revolution  has  already  been  pointed  out.  Almost  without  exception, 
as  a group  the  ironmasters  stood  for  the  American  cause  from  the  very 
beginning  of  the  conflict  and  were  among  the  most  active  in  the 
struggle  against  the  mother  country.  Joseph  Galloway  and  John  Potts 
were  exceptions.®^  Not  only  were  the  ironworks  kept  running  at  full 
speed  turning  out  cannon,  shot,  and  munitions  for  the  armies,  but 
many  ironmasters  saw  active  service  as  commissioned  officers  in  the 
battles  of  the  Revolutionary  War. 

Among  those  who  took  part  in  the  military  activities  of  the  war  was 
Lieutenant  Daniel  Udree  of  the  Oley  Iron  Works,  prominent  in  the 
hard-fought  Battle  of  the  Brandywine. He  also  served  in  the  War 
of  1812  as  a major  general. William  Thompson  of  Mary  Ann  Fur- 
nace became  “Colonel  of  the  Battalion  of  Rifle  Men  Raised  in  the 
Province  of  Pennsylvania”  in  June,  1775,®®  and  later  took  part  in 
the  Canadian  campaign  as  a brigadier  general.  At  the  dreadful  dis- 
aster of  Three  Rivers,  he  was  taken  prisoner,  but  was  later  exchanged. 
He  died  in  Carlisle  in  1781,  before  the  war  had  been  brought  to  a 
successfid  conclusion.  Another  meritorious  officer  from  the  same  region 

Historical  Society  of  I’eniisylvania,  Mrs.  T.  P.  James  Manuscript  Collection. 

**23  George  II,  c.  29;  4 George  III,  c.  15. 

“James.  Thomas  Potts,  Jr.,  p.  159. 

^^Pennsylvania  Archives,  Fifth  Scries,  V,  26,  27,  125,  133,  175,  189. 

Ibid.,  Sixth  Series,  VII,  4. 

“Public  Library,  Carlisle,  Pa.,  Commission  of  William  Thompson. 


THE  IRONMASTERS 


125 


as  Thompson  was  Philip  Benner,  who  became  an  important  iron- 
master after  hostilities  had  ceased. 

Many  other  ironmasters  were  officers  in  the  American  army  during 
the  Revolution.  Included  among  the  colonels  were  George  Ross, 
Matthias  Slough,  Peter  Grubb,  Curtis  Grubb,  Thomas  Potts,  John 
Bull,  Thomas  Hockley,  James  Smith,  Mark  Bird,  Christian  Lower, 
and  George  Taylor.  Among  others  who  served  were  John  Patton, 
Joseph  Thornburg,  John  Lesher,  Robert  Coleman,  James  Chambers, 


George  Taylor 

and  Benjamin  Chambers.  William  Dewees,  who  was  associated  with 
Isaac  Potts  at  Valley  Forge  at  the  time  it  was  burned  by  the  British, 
was  also  an  officer.  Among  the  commissioners  for  purchasing  provi- 
sions for  the  army  were  the  ironmasters  John  Lesher,  Valentine  Eckert, 
and  Christian  Lower. Almost  every  ironmaster  served  in  some  active 
capacity  during  the  struggle  that  led  to  independence. 

From  time  to  time  during  the  Revolution,  even  those  who  adhered 
to  the  American  cause  suffered  from  the  manner  in  which  supplies 
were  taken  for  the  army.  The  ironmasters  were  not  exempt  from  these 

^Pennsylvania  Archives,  First  Series,  VI,  327. 
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raids,  as  is  evidenced  in  the  following  extract  of  a letter  written  by 
Jacob  Lesher  to  the  president  of  the  Supreme  Executive  Council: 

I conceive  it  to  be  my  duty  to  acquaint  you  that  I am  no 
more  master  of  any  individual  thing  1 possess!  for  besides 
the  damages  1 have  heretofore  sustained  by  a number  of 
troops  and  Continental  wagons  in  taking  from  me  8 tons  of 
hay,  destroyed  apples  sulficient  for  10  hhds.  of  cider,  eating 
up  my  pasture,  burning  my  fences,  etc.  and  two  beeves,  I was 
obliged  to  buy  at  1 sh.  per  lb.  to  answer  their  immediate  want 
of  provisions,  and  at  several  other  times,  since,  I have  sup- 
plied detachments  from  the  army  with  provisions.  There  has 
been  lately  taken  from  me  11  head  of  cattle  and  4 swine.  The 
cattle  at  a very  low  estimate,  to  my  infinite  damage,  as  they 
were  all  the  beef  I had  for  my  workmen  for  carrying  on  my 
iron  works. 

I had  rather  delivered  the  beef  and  reserved  the  hides, 
tallow,  etc.,  but  no  argument  would  prevail!  all  must  be  de- 
livered to  a number  of  armed  men  at  the  point  of  the  bayo- 
net. As  my  family,  which  1 am  necessitated  to  maintain 
consists  of  nearly  thirty  persons,  not  reckoning  colliers,  wood 
cutters,  and  other  day  laborers!  My  provision  and  forage 
being  taken  from  me,  my  forge  must  stand  idle!  My  furnace 
(which  1 am  about  carrying  on)  must  of  consequence  be 
dropped!  which  will  be  a loss  to  the  public  as  well  as  myself 
as  there  is  so  great  a call  for  iron  at  present  for  public  use, 
and  some  forges  and  furnaces  must  of  necessity  fail  for  want 
of  wood  and  ore.  The  case  in  this  neighborhood  is  truly 
alarming  when  the  strongest  exertion  of  economy  and  fru- 
gality ought  to  be  practiced  by  all  ranks  of  men!  . . 

The  complaint  was  a general  one,  for  during  the  exigencies  of  war, 
especially  during  the  first  years  of  conflict,  supplies  and  provisions 
were  taken  by  the  troops  regardless  of  ownership. 

Wliile  many  ironmasters  prospered  during  the  eighteenth  century, 
a tragic  phase  of  the  Pennsylvaina  iron  industry  was  the  large  number 
of  failures.  The  problem  of  securing  capital  in  sufficient  quantities 
continually  faced  those  who  engaged  in  ironmaking.  Beside  this,  the 
difficulties  in  obtaining  cash  payments  for  the  iron  sold;  the  problem 
of  securing  skilled  labor;  the  locating  of  furnaces  near  poor  ores,  or 
where  the  supply  ran  out;  the  high  cost  of  transportation  from  the 
plantations,  a few  of  which  were  almost  inaccessible  before  roads  could 
be  built;  and  mismanagement  in  the  conduct  of  the  business  were 
causes,  one  or  more  of  which  led  to  the  downfall  of  many  ironmasters. 

“John  Lesher  to  President,  .Supreme  Executive  Council,  Jatutary  9,  1778,  Penn- 
sylvania Archives,  First  Series,  VI,  170. 
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About  the  middle  of  the  eighteenth  century,  Acrelius,  in  writing 
of  Crosby’s,  or  Crum  Creek,  Forge,  stated  that  it  had  “ruined  Crosby’s 
family.’’^®  James  Smith,  who  bought  Codorus  Iron  Works  on  Codorus 
Creek  near  the  Susquehanna  River  in  1771,  lost  £5000  in  his  venture. 
He  attributed  his  misfortune  to  his  two  managers,  one  of  whom  he 
said  was  a knave,  and  the  other  a fool.^^  Turnbull,  Marmie  and  Com- 
pany, the  owners  of  the  Alliance  Iron  Works  on  Jacobs  Creek,  failed 
not  many  years  after  they  began  iron  manufacture.®*  Their  difficul- 
ties were  largely  due  to  the  fact  that  they  could  not  collect  money 
owing  to  them.  They  had  large  claims  “against  the  government  of 
France  for  advances  made  to  the  Royal  Marine.’’®®  Among  the  long 
list  of  ironmasters  who  became  bankrupt  must  be  included  Matthias 
Slough,  James  Old,  Frederick  Delaplank,  John  Truckenmiller,  Henry 
Whlliam  Stiegel,  and  Mark  Bird. 

The  most  pathetic  of  all  the  failures  among  the  ironmasters  was 
that  of  Henry  William  Stiegel,  who  came  to  America  from  Rotterdam 
in  the  ship  Nancy  with  his  widowed  mother  and  young  brother.  “Hein- 
rich Wil  Stiegel,”  as  he  designated  himself  on  the  register  at  McCall’s 
wharf  in  Philadelphia,  rose  rapidly  until  he  became  an  ironmaster 
and  the  owner  of  glasswoiks.  A few  years  after  coming  to  the  New' 
World,  he  married  Elizabeth,  the  daughter  of  Jacob  Huber,  an  early 
Lancaster  County  industrialist.  In  1756,  with  a number  of  partners, 
Charles  Stedman,  Alexander  Stedman,  and  John  Barr,  he  took  over 
the  Huber  furnace.  A new  furnace  was  erected  soon  afterwards  and 
called  Elizabeth  Eurnace.  At  this  works  a variety  of  cast-iron  wares 
were  made  from  kettles,  pots,  and  pans  to  “cast  funnels  of  any  height 
for  refining  sugars,  weights  of  all  sizes,  grate  bars  and  other  cast- 
ings for  sugar  works  in  the  'West  Indies.”®^  Stiegel  bought  Charming 
Eorge,®2  some  miles  distant  from  Elizabeth  Eurnace,  and  later  the 
Steelmans  became  part  owners  also.®*  Beginning  in  1763,  Stiegel  began 
erecting  glass  houses  at  Manheim.®^  He  laid  out  the  village  of  Man- 
heim  and  secured  skilled  labor  from  Germany  for  his  glassworks. 

°®.\crelius,  A'eu'  Siveden,  p.  169. 

Carter  and  Glossbrenner.  History  of  York  County,  .Appendix,  p.  10. 

^Pittsburgh  Gazette,  November  2.  1793. 

68  Payette  Countv  Courthouse.  Deed  Book  C.  Ill,  1319. 

“ Elizabeth  Furnace  Ledgers;  Philadelphia  Countv  Courthouse,  Deed  Book  I,  IV, 
111-113. 

^^Pennsylvania  Gazette,  March  23,  Mav  4,  1769. 

“^Philadelphia  County  Courthouse.  Deed  Book  I,  IV,  97. 

“Charming  Forge  Account  Book,  1763,  entry  February  5.  1763. 

“ Historical  Society  of  Pennsylvania,  Ledger  A No.  1 for  Manheim  Glass  House. 
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Famous  glassware  was  produced,  which  today,  because  of  its  beauty, 
is  keenly  sought  by  collectors. 

During  the  height  of  his  prosperity,  this  ironmaster,  who  loved  dis- 
play, lived  in  a very  ostentatious  manner.  His  mansion,  richly  finished, 
was  located  at  Manheim.  The  platform  surmounting  the  gabled  roof 
was  modeled  like  a grandstand  for  his  workman  orchestras  to  welcome 
him  when  he  dashed  home  from  Philadelphia,  Charming  Forge,  or 
Elizabeth  Furnace  in  his  coach  and  four.  He  erected  two  towers 
where  cannon  were  mounted  to  salute  his  arrivals  and  departures  by 
the  burning  of  powder.  All  these  point  to  a man  who  loved  splendor 
and  show.®5 

Like  many  ambitious  speculators  of  his  period— in  lands,  agriculture, 
or  industry— this  ironmaster,  town  builder,  and  glassmaker  planned  too 
rapidly.  For  before  1768,  Stiegel  and  his  partners  the  Steelmans  were 
deeply  in  debt.®®  Stiegel  hoped  to  obtain  £8,000  for  his  interests  in 
Elizabeth  Eurnace  and  Charming  Forge,  but  the  properties  could  not 
be  sold.®'^  He  then  mortgaged  all  his  holdings,  including  his  scattered 
lands,  to  Daniel  Benezet  of  Philadelphia  for  £3,000.®®  It  is  evident  that 
Stiegel  was  now  planning  to  concentrate  all  his  energies  on  his  new 
glass  plants.®^ 

Stiegel’s  financial  affairs  became  more  and  more  involved.  His  entire 
Manheim  estate  was  mortgaged  in  1770  to  Isaac  Cox  for  £2,500.'^® 
The  next  year  he  petitioned  the  Assembly  for  aid,  stating  that  he  had 
been  put  to  a great  expense  in  building  his  glassworks  and  in  pro- 
curing skilled  workmen  from  Europe. A year  later  he  received  £150 
from  the  Assembly.'^-  In  1773  a lottery  was  held  for  his  benefit.  Finally, 
however,  his  creditors  pressed  him  for  payment,  his  works  were  ad- 
vertised by  the  sheriff,  and  he  was  placed  in  jail  for  debt.'^®  Once  again 
he  petitioned  the  Assembly,  but  this  time  for  freedom.’^^  This  was 

® F.  W.  Hunter,  Stiegel  Glass  (Boston,  1914),  Chapters  III-VI. 

^Pittsburgh  Gazette,  March  24,  1768. 

Logan  Papers  XXXVIII,  72,  Henry  William  Stiegel,  Proposal  to  Sell  Elizabeth 
Furnace  and  Charming  Forge. 

“Lancaster  County  Courthouse,  Mortgage  Book  N,  p.  23. 

“His  advertisements  seem  to  show  that  he  was  planning  to  give  up  the  manu- 
facture of  iron.  Pennsylvania  Gazette,  March  23,  May  4,  1769;  Pennsylvania  Journal 
and  Weekly  Advertiser,  July  5,  August  9,  23,  1769;  Manheim  Glass  Works  Manu- 
scripts, Day  Book. 

’"Lancaster  County  Courthouse,  Mortgage  Book  N,  pp.  434  ff.;  O,  pp.  219  ff. 

” Votes  of  Assembly,  VI,  147. 

’’^Ibid.,  400. 

’’^Pennsylvania  Gazette,  December  28,  1774. 

’*  Votes  of  Assembly,  VI,  554. 
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granted  by  a special  act  of  the  Assemblyd^  During  his  remaining  years 
he  taught  school  and  for  a short  time  became  a clerk  for  George  Ege 
at  Charming  Forge.  He  died  in  poverty  in  1785. 

The  memory  of  this  erratic  ironmaster  still  lives  in  the  annual  an- 
niversary of  the  “Feast  of  Roses.”  This  observance  grew  out  of  the 
provisions  of  a gift  of  land  to  the  German  Lutheran  congregation  at 
Manheim,  the  deed  providing  that  there  should  be  paid  to  him,  “his 
Heirs  and  Assigns  at  the  . . . Town  of  Manheim  in  the  month  of  June 
yearly  forever  hereafter  the  Rent  of  One  Red  Rose  if  the  same  shall 
be  lawfully  demanded.”"^'  The  deed  came  to  light  in  1891,  and  the 
“Feast  of  Roses”  which  has  been  observed  every  year  since  brings  back 
the  memory  of  a man  who  had  reached  the  heights  of  success  and 
then  failed.  His  downfall  may  be  accounted  for,  in  part  at  least,  by 
too  rapid  an  expansion  on  small  capital.  His  books  and  ledgers,  chiefly 
kept  by  himself,  were  never  in  good  order,  and  he  could  never  tell 
where  his  business  stood.  A great  deal  of  money  w'as  also  owing  to 
him,  which  must  be  considered  in  accounting  for  his  failure. 

Another  outstanding  and  pathetic  failure  was  that  of  Mark  Bird. 
After  his  father’s  death  in  1761,  he  took  charge  of  the  estate'^®  and 
finally  came  to  own  all  the  Birdsboro  forges.  He  expanded  his  holdings 
there.  He  also  built  Hopewell  Furnace.  During  the  drab  years  of 
depression  which  followed  the  Revolution,  he  became  financially  in- 
volved. His  brother-in-law,  the  prominent  James  Wilson,  became  his 
partner.  Their  vast  interests,  including  Birdsboro,  Spring  Forge,  and 
many  tracts  of  land,  were  mortgaged  in  1784  to  John  Nixon  for  200,000 
Spanish  milled  silver  dollars. The  properties  were  sold  by  the  sheriff 
in  1780,®°  although  James  Wilson  subsequently  owned  a part  of  them.®^ 
Mark  Bird  left  Pennsylvania  to  live  the  concluding  years  of  his  life 
in  North  Carolina. ®- 

In  contrast  to  the  many  tragic  failures  were  the  industrialists  who 
were  successful.  The  Potts  family  might  be  cited  as  an  exceedingly 


~^Ibid.,  559,  560;  Mitchell  and  Flanders,  Statutes  at  Large,  VIII,  c.  702:  Historical 
Society  of  Pennsylvania,  Penn-Physick  Papers  XV,  69,  Warrant. 

Hunter,  Stiegel  Glass,  p.  117. 

The  Elizabeth  Furnace  Ledgers  and  Manheim  Glass  House  Account  Books  are 
at  the  Historical  Society  of  Pennsylvania. 

™ Anna  Krick  Manuscripts;  Coleman  vs.  Brooke,  Alden’s  Appeal  Record,  p.  441. 
™ James  Wilson  Papers,  III,  24;  VII,  21. 

^Pennsylvania  Packet,  March  26,  1788. 

^Reading  Weekly  Advertiser,  May  27,  1797. 

“ His  petition  in  bankruptcy  was  refused  by  tbe  North  Carolina  legislature. 
Saunders,  Records  of  North  Carolina,  XXI,  760,  779,  909,  914,  933,  952. 
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prosperous  group  of  ironmasters.*^  The  valuation  of  the  personal 
estate  alone  of  John  Potts,  who  died  in  1768,  amounted  to  £7,586-14-4, 
a large  sum  for  his  day.  Beside  this  and  his  interests  in  ironworks 
in  the  Schuylkill  Valley,  he  was  a partner  in  a Virginia  iron  plantation 
and  also  owned  large  tracts  of  land  in  Path  Valley,  Cumberland 
County.*^  The  meteoric  rise  of  many  who  engaged  in  iron  manufacture 
bears  witness  to  the  fact  that  if  the  business  were  rightly  conducted, 
with  favorable  conditions,  success  was  assured. 

Matrimonial  alliances  connected  many  families  of  ironmasters.  The 
outstanding  example  of  such  intermarriages  is  afforded  by  the  history 
of  many  of  the  ironmasters  of  the  Schuylkill  Valley.  The  unions  be- 
tween the  Potts,  Rutter,  and  Savage  families  tended  to  keep  a large 
part  of  the  industrial  wealtli  in  the  hands  of  a few  families  in  that 
region.  Among  the  ironworks  owned  by  the  united  Potts  and  Rutter 
families,  for  instance,  were  Colebrookdale  Furnace  and  Forge,  Mount 
Pleasant  Furnace  and  Forge,  Warwick  Furnace,  Coventry  Iron  Works, 
Rutter’s  Forge,  Spring  Forge,  Pool  Forge,  Pine  Forge,  Little  Pine  Forge, 
McCall’s  Forge,  and  others. *5 

Another  example,  in  the  Lancaster  County  region,  of  “iron  mar- 
riages’’ was  the  union  of  the  Stiegel,  Old,  and  Ege  families.  James  Old 
had  two  noted  ironmasters  as  sons-in-law— Cyrus  Jacobs,  who  built 
Spring  Grove  Forge,  and  Robert  Coleman.  William,  a son  of  James 
Old,  married  Elizabeth,  the  daughter  of  Henry  William  Stiegel,  and 
their  son  Joseph  married  Rebecca,  the  only  daughter  of  George  Ege.*® 
There  were  other  alliances  between  these  families.  The  tendency 
among  many  families  of  ironmasters  to  intermarry  resulted  in  increased 
opportunities  for  industrial  development. 

Most  of  the  ironmasters  were  men  of  education  and  culture,  although 
many  of  the  first  generation,  being  of  lowly  origin,  had  not  the  op- 
portunities which  they  could  afford  their  sons.  A tutor  or  schoolmaster 
provided  instruction,  and  the  sons  of  many  ironmasters  were  sent  to 
Europe  to  finish  their  education. 

While  little  was  known  about  the  chemical  properties  of  iron  and 
steel,  and  although  the  study  of  metallurgical  chemistry  was  unknown, 
several  ironmasters  obtained  a training  in  the  best  schools  of  Europe 
in  mineralogy  and  “the  fluxing  of  metals.”  Robert  Grace,  the  genial 
ironmaster  at  Warwick,  had  received  such  training  and  used  his  knowl- 

® James,  Thomas  Potts,  Jr.,  p.  115. 

**  Philadelphia  County  Courthouse,  Will  Book  O,  pp.  245  ff.,  will  of  John  Potts. 

® James,  Thomas  Potts,  ]r.,  p.  42. 

Ege,  Ege  Family.  See  also  Hunter,  Stiegel  Glass,  Appendix,  Stiegel  Genealogy. 
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edge  to  advantage  at  his  mines  and  ironworks.*'^  Many  members  of 
the  Potts  family  of  ironmasters,  likewise,  were  skilled  in  the  knowledge 
of  metals  and  mining.  Colonel  I'liomas  Potts,  of  Pottstown  and 
Coventry,  was  noted  in  this  respect.®*  There  was  little  opportunity 
at  this  early  period,  however,  for  the  development  of  theories  and 
laboratory  experimentation,  although  discussions  of  various  kinds  were 
held  at  the  American  Philosophical  Society  in  Philadelphia.  Dr.  Joseph 
Priestley’s  doctrine  of  phlogiston  was  attacked  by  Dr.  James  Wood- 
house,  professor  of  chemistry  at  the  University  of  Pennsylvania,  during 
a discussion  of  the  composition  of  “finery  cinder”  produced  at  the 
forges.*®  The  study  of  metallurgy,  however,  was  but  in  its  infancy. 

In  a new  country  with  a scattered  population,  it  was  perhaps  natural 
that  ironmasters  did  not  form  associations  as  was  being  done  in  Eng- 
land at  this  time.  In  periods  of  stress,  however,  calls  were  sent  out 
for  meetings  where  problems  were  discussed  and  policies  formulated. 
A few  years  before  the  Revolution,  when  there  was  great  difficulty  in 
obtaining  money  to  carry  on  iron  manufacture,  the  New  Jersey  iron- 
masters sent  out  a call  to  the  owners  of  furnaces  and  forges  in  that 
colony  and  the  neighboring  colonies.®®  A meeting  held  at  Morristown 
sent  out  a second  call  to  the  ironmasters  of  New  Jersey,  New  York, 
and  Pennsylvania  to  meet  on  December  29,  1773,  for  the  purpose  of 
“forming  some  Regulations  which  seems  absolutely  necessary  in  carry- 
ing on  Iron  W^orks  in  this  part  of  America. ’’®i  In  the  various  local 
regions,  likewise,  the  ironmasters  occasionally  called  meetings  to  dis- 
cuss their  affairs.  Such  notices  as  the  following  were  occasionally 
placed  in  the  newspapers: 

The  different  Iron  Masters  are  hereby  requested  to  meet  at 
the  House  of  Mr.  Michael  AV'^ood,  Innkeeper  in  the  Borough 
of  Reading,  on  W^ednesday  the  7th  day  of  January  next  at 
1 1 o’clock  in  the  forenoon  to  consult  on  business  of  impor- 
tance. December  30,  1794.®- 

There  are  indications  to  show  that  the  question  before  this  meeting 
was  the  tariff.  Little  progress,  however,  was  made  throughout  the 
century  in  organizations  of  any  kind,  either  among  the  groups  of  iron- 
masters or  within  the  ranks  of  the  workers. 

Historical  Society  of  Pennsylvania,  Bartram  Papers  II,  Document  38,  P.  Colin- 
son  to  John  Bartram,  August  17,  1737. 

'^Mrs.  T.  P.  James  Manuscript  Collection. 

**  James  W’oodhouse,  ".Answer  to  Dr.  Joseph  Priestley’s  Considerations  on  the 
Doctrine  of  Phlogiston,  and  the  Decomposition  of  Water,"  .American  Philosophical 
Society,  Transactions,  IV  o.s.  ('1799).  466-469. 

^ New  York  Gazette  and  Weekly  Mercury,  August  23,  1773. 

°^Ibid.,  December  20,  1773. 

Read i tiger  Zeitung,  December  31,  1974. 


CHAPTER  VIII 


Relations  with  England 

About  the  time  that  the  foundations  of  the  first  bloomery  forge 
..  were  laid  in  the  Manatawny  region  of  the  Schuylkill  Valley,  at- 
tempts were  made  by  various  groups  in  England  to  control  the  colonial 
iron  industry,  which  by  this  time  was  beginning  to  take  root  in  several 
colonies.  During  this  struggle,  the  conflict  between  various  groups  in 
England  clearly  appeared.  The  British  ironmasters  saw  that  if  the 
colonists  were  permitted  to  continue  the  establishment  of  ironworks, 
they  might  become  serious  competitors  in  the  production  of  pig  iron 
and  bar  iron,  and  therefore  they  demanded  higher  duties  on  the 
importation  into  England  of  colonial  iron.  The  iron  manufacturers 
of  London,  Bristol,  Birmingham,  Liverpool,  and  other  cities  who  made 
ironware,  implements,  and  tools  from  bar  iron  looked  forward  to 
obtaining  such  supplies  of  iron  as  they  needed  from  the  colonies  at 
cheap  prices.  It  was  natural  that  they  should  want  the  manufacture 
of  all  ironware  in  the  colonies  prohibited,  thus  eliminating  all  com- 
petition there.  Woolen  merchants  and  other  merchants,  together  with 
the  shipping  and  mercantile  interests  in  general,  desired  that  colonial 
iron  be  admitted  duty  free  into  Great  Britain,  since  British  merchan- 
dise could  be  exchanged  for  it,  and  commerce  given  an  impetus.  The 
strife  between  the  groups  continued  even  after  the  Iron  Act  of  1750 
was  passed  by  Parliament  and  until  the  Revolution  severed  the  ties 
between  the  two  countries.^ 

During  this  period  England  could  not  supply  herself  with  all  the 
iron  needed  for  her  glowing  iron  manufactures,  and  therefore  large 
amounts  were  received  from  Sweden  and  other  foreign  countries.^ 
The  accession  of  George,  Elector  of  Hanover  and  a member  of  the 
anti-Sw'edish  league,  to  the  throne  of  England  in  1715  brought  the 
Northern  War  which  was  going  on  at  this  time  close  to  Britain.  It 
was  show'n  in  Parliament  that  the  treaty  of  mutual  defense  made  be- 
tween Great  Britain  and  Sweden  in  1700  had  been  continually  violated 
and  that  British  Jacobites  were  being  well  received  in  Sweden.  News 

^ See  Bining,  British  Regulation  of  the  Colonial  Iron  Industry,  a monograph 
on  this  subject. 

^Almost  20,000  tons  were  received  from  Sweden  in  1715,  and  17,000  more  from 
other  foreign  countries.  .Vll  of  this  consisted  of  bar  iron,  no  pig  iron  being  im- 
ported, and  paid  a duty  of  £2-1-6  per  ton  if  imported  in  British  vessels,  and 
£2-10-10  in  foreign  vessels.  Scrivenor,  History  of  the  Iron  Trade,  Appendix,  p.  326. 
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came  that  Sweden  was  inciting  a rebellion  in  England,  and  that  troops 
had  been  sent  to  support  the  uprising.^  While  attempts  were  made 
to  solve  the  problems  which  had  arisen,  no  satisfactory  agreement  could 
be  reached,  and  George  I,  authorized  by  Parliament,  prohibited  all 
trade  with  Sweden  in  March,  17174 

This  act  of  Parliament  cut  off  the  Swedish  supply  of  bar  iron,  with 
the  result  that  many  engaged  in  the  manufacture  of  ironware  were 
thrown  out  of  employment.  Petitions  were  showered  upon  Parliament 
by  the  ironmongers,  iron  manufacturers,  smiths,  merchants,  dealers, 
and  traders  in  ironware  of  London,  Birmingham,  Bristol,  and  other 
cities  asking  tliat  commerce  with  Sweden  be  restored.'^  Other  groups, 
however,  were  active,  especially  the  merchants  and  traders  with  Ameri- 
ica,  who  asked  that  the  colonies  be  encouraged  by  reduced  duties  and 
even  bounties  to  produce  iron  for  the  mother  country.® 

The  colonial  agents  attempted  to  secure  aid  of  some  sort  for  the 
developing  colonial  iron  industry.  Others,  like  Joshua  Gee,  one  of  the 
mortgagees  to  whom  William  Penn  pledged  his  lands  in  Pennsylvania, 
was  a persistent  petitioner  to  the  Board  of  Trade.  Gee,  who  became 
a famous  ironmaster  in  Shrewsbury,  was  anxious  at  this  time  for  an 
opportunity  to  develop  the  iron  mines  of  Pennsylvania.  He  appeared 
before  the  Board  of  Trade  and  asked  that  duties  be  removed  from  all 
importations  of  pig  iron  and  bar  iron  into  England  and  that  premiums 
be  granted  on  such  imports.  William  Byrd  also  appeared  and  plead 
on  behalf  of  Virginia.  The  many  retjuests  to  the  Board  were  usually 
linked  with  proposals  for  allowing  or  continuing  bounties  on  naval 
stores  and  other  products.'^ 

The  attitude  of  the  Board  of  Trade  toward  the  encouragement  of 
colonial  pig  and  bar  iron  was  favorable.  It  suggested  that  bounties 
be  granted  amounting  to  £3  per  ton  on  bar  iron  and  £1-10-0  on  pig 
and  cast  iron  for  a period  of  twenty  years.  The  Board  even  suggested 
that  if  this  were  done,  the  colonists  could  pay  all  their  taxes  and 
cpiitrents  to  the  Grown  in  iron.^  The  problem  soon  found  its  way  into 
Parliament. 

^Journals  of  the  House  of  Commons,  XVIII,  474,  726  If.,  750. 

* Ibid.,  All,  478,  480,  481,  482,  486;  3 George  I,  c.  I. 

^Journals  of  the  House  of  Commons,  XVnil,  691,  745,  746,  747,  749. 

'^Ibid.,  XIX,  116. 

’Board  of  Trade  Journals,  1675-1782,  XXVI,  183,  194,  195,  205,  208,  209,  212, 
215,  220,  221;  Board  of  Trade  Papers:  Plantations  General  1689-1780,  IX,  K78, 
K79,  K134,  K136,  L24. 

^Calendar  of  State  Papers,  Colonial  Series,  America  and  West  Indies,  1716-1717, 
No.  515. 
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A Naval  Stores  Bill  which  was  introduced  into  the  House  of  Com- 
mons contained  a clause  providing  that  colonial  sow  iron  and  pig 
iron  should  be  admitted  into  England  free  of  all  duties.®  Through 
the  influence  of  the  London  iron  manufacturers,  another  clause  pro- 
vided that  no  ironware  of  any  kind  should  be  made  in  the  colonies. 
The  House  of  Lords  went  even  further  and  substituted  for  this  a 
clause  forbidding  the  colonists  to  make  slit  iron.^®  If  the  measure  had 
passed,  this  would  have  meant,  in  effect,  that  not  even  a nail  could  be 
made  in  the  colonies. 

All  the  clauses  relating  to  iron  were  dropped  from  the  Naval  Stores 
Bill  which  was  finally  adopted  in  1722.^^  The  clauses  regarding  col- 
onial iron  were  removed  because  of  the  conflict  between  the  various 
groups.  One  writer  stated  that  the  clauses  restraining  manufacturers 
really  had  killed  the  bill  of  1719,  “for  the  ‘better  disposed’  urged  that 
the  measure  be  dropped  for  that  session. ’’i”  The  struggle  of  1719  was 
the  first  of  several  that  were  to  be  waged  between  the  various  groups. 

The  first  iron  exported  from  Pennsylvania  to  England  was  made  at 
Durham  Eurnace.  James  Logan,  very  much  interested  in  the  export 
of  iron  from  the  colonies  to  the  mother  country,  in  1728  sent  three 
tons  of  pig  iron  to  London,  hoping  to  find  a market  there  for  the 
product  of  this  furnace  which  had  just  been  put  in  blast. The  duty 
on  colonial  pig  iron  had  been  very  quietly  reduced  in  1724,^^  when 
Governor  Alexander  Spotswood  of  Virginia  began  shipping  his  iron 
to  England. IS  Partly  through  the  efforts  of  Spotswood  and  William 
Byrd,  a duty  of  only  three  shillings  and  nine  pence  half-penny  per 
ton  was  imposed  on  colonial  pig  iron  against  £2-1-6  on  iron  enter- 
ing England  from  all  foreign  countries.  The  high  duties  still  remained, 
however,  on  bar  iron,  no  preference  being  shown  on  this  type  of  iron 
from  the  colonies  over  that  from  Sweden  and  other  foreign  countries. 

The  attempt  to  regulate  the  colonial  iron  industry  carr-e  up  from 
time  to  time.  In  1729  the  British  forge  owners  were  able  to  exert  a 


^Journals  of  the  House  of  Commons,  XXII,  851;  Board  of  Trade  Papers;  Planta- 
tions General,  1689-1780,  X,  L22. 

'^Letter  to  a Member  of  Parliament  Concerning  the  Naval  Store  Bill  (London, 
1720) , pp.  12-13. 

Journals  of  the  House  of  Commons,  XIX,  281,  316,  669,  704;  8 George  I,  c.  12. 
^Letter  Concerning  the  Naval  Store  Bill,  p.  12;  David  MacPherson,  Annals  of 
Commerce  (London,  1805)  , III,  72. 

“Historical  Society  of  Pennsylvania,  Parchment  Logan  Letter  Book,  p.  556,  James 
Logan  to  Nehemiah  Champion,  November  6,  1728. 

1 1 George  I,  c.  1. 

“Board  of  Trade  Journals,  1675-1782,  XXVI,  217;  XXXI,  342-343. 
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James  Logan 

sufficient  influence  to  have  Parliament  draw  up  a bill  in  their  favor, 
providing  that  all  forges  in  the  colonies  should  be  destroyed,  and  no 
new  ones  set  up.  It  also  provided  that  sow  iron  and  pig  iron  should 
enter  England  from  the  colonies  free  of  duty.i®  This  would  have 
been  greatly  to  the  advantage  of  British  forge  owners,  for  if  no  forges 
existed  in  the  colonies,  the  colonial  furnaces  would  be  making  pig 
iron  to  supply  British  needs,  and  with  the  removal  of  the  duty,  they 
would  obtain  colonial  pig  iron,  which  they  would  forge  into  bar  iron, 
at  a cheap  price.  The  colonial  agents  used  all  their  influence  in  op- 
posing the  bill  because  of  the  clause  meant  to  destroy  the  forges  in 
the  plantations. They  were  aided  by  the  ironmongers  and  manufac- 
turers of  iron  products  of  England,  who  wished  to  secure  a cheap 
supply  of  bar  iron  for  their  needs  from  the  colonies.  Together  the 

“Board  of  Trade  Papers:  Plantations  General  1689-1780,  XI,  Ml. 

New  lersey  Archives,  First  Series,  XI,  177-183. 
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two  groups  by  “proper  and  diligent  application”  were  able  to  have 
the  bill  defeated.!® 

In  1735  the  controversy  opened  again,  this  time  in  full  fury.  The 
first  shipments  of  bar  iron  (excepting  a few  tons  sent  in  1718)  from 
Pennsylvania,  Maryland,  and  Virginia  at  this  time  contributed  to 
bring  about  the  renewal  of  the  struggle.!^  High  duties  laid  on  British 
goods  by  Sweden,  which  still  supplied  England  with  most  of  her  bar 
iron;2o  the  tests  made  at  the  navy  yards  of  colonial  bar  iron  which 
proved  satisfactory;^!  and  the  beginning  of  a depression  in  the  Eng- 
lish iron  industry  as  a wliole--  must  also  be  added  to  the  reasons  for 
the  conflict,  which  was  waged  for  several  years.  In  the  petitions  to 
Parliament  and  the  many  pamphlets  and  counter  pamphlets  that  were 
written  during  the  period  from  1735  to  1738,  the  interests  of  the  vari- 
ous groups  were  clearly  brought  out.  The  furnace  owners  complained 
of  the  low  duties  on  pig  iron  from  the  colonies  and  asked  that  they 
be  raised;  the  forge  owners  demanded  that  the  low  duties  on  pig  iron 
and  the  high  duties  on  colonial  bar  iron  should  remain;  the  London, 
Birmingham,  and  Bristol  manufacturers  of  ironware  asked  that  the 
duties  on  such  bar  iron  be  removed  and  that  all  secondary  iron  manu- 
facture in  the  colonies  be  suppressed;  while  the  shippers  cast  their 
lot  with  the  manufacturers  because  it  was  to  their  interest  to  send 
their  vessels  to  the  colonies  with  British  manufactured  goods  and 
bring  back  colonial  pig  and  bar  iron.^® 

Parliament  considered  several  bills  pertaining  to  the  problem  in 
1738  and  1739.  Each  bill  provided  that  pig  iron  and  bar  iron  from 
the  colonies  should  enter  England  duty  free.  Each  also  had  prohibi- 
tory clauses.  One  bill  provided  that  no  slitting  mills  or  steel  furnaces 
should  exist  in  the  colonies,  and  no  more  forges  or  bloomeries  for 
making  bar  iron  should  be  erected,  although  those  already  in  opera- 
tion were  permitted  to  continue.-!  Another  bill  provided  for  the  ad- 

Jonathan  Belcher  to  Go\  ernor  Talcott,  May  20,  1729,  Talcott  Papers,  C-on- 
necticiit  Historical  Society  Collections,  IV',  167-169;  Governor  Talcott  to  Jeremy 
Drummer,  February  22,  1730-31,  Ibid.,  IV,  220. 

“Scrivenor,  History  of  the  Iroyi  Trade,  Appcmlix,  p.  331. 

'^"Penn  Manuscripts  XIII,  Document  27,  Report  of  Committee  of  House  of  Com- 
mons. 

Journals  of  the  House  of  Commons,  XXII,  850;  Penn  Manuscripts  XIII,  Docu- 
ment 77, 

Penn  Manuscripts  XIII,  Document  15,  Report  of  Committee  of  House  of  Com- 
mons. 

^ Journats  of  the  House  of  Commons,  XXII,  850  ff.;  Penn  Manuscripts  XIII, 
Documents  1-45. 

-‘Penn  Manuscripts  XIII,  Document  43;  Journals  of  the  House  of  Commons, 
XXIII,  187,  188. 
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mittance  of  colonial  pig  iron  and  bar  iron  free  of  all  duties.  No  more 
slitting  mills  or  steel  furnaces  should  be  built  in  the  colonies,  and  a 
prohibitory  duty  was  placed  on  all  foreign  steel  shipped  from  Great 
Britain  and  Ireland  to  tlie  colonies.  Another  restriction  in  this  bill 
forbade  the  exportation  of  all  wrought  iron  manufactures  including 
nails,  tools,  and  implements  from  one  colony  to  another. These 
bills,  however,  did  not  get  very  far  in  Parliament. 

Once  again,  because  of  the  varying  interests  of  the  different  groups, 
no  legislation  residted  from  all  this  controversy.  The  “jarring  inter- 
ests,” as  one  writer  puts  it,  prevented  the  passage  of  the  law.”'^  Con- 
ditions in  the  iron  trade  in  England  began  to  improve,  and  the  atten- 
tion of  the  country  was  turned  to  the  difficulties  of  the  European 
situation  which  led  to  the  War  of  the  Austrian  Succession. 

Many  interested  in  the  welfare  of  tire  colonies  continued  their  efforts 
to  have  the  duties  removed  from  importations  of  colonial  iron  into 
England.  Thomas  Penn  was  exceedingly  active.  He  wrote  to  the 
Pennsylvania  ironmaster  Richard  Hockley  in  1743,  telling  him  of  his 
efforts  and  stating  that  he  was  still  “courting  the  Iron  Powers  in 
Parliament. 

The  War  of  the  Austrian  Succession  ended  in  1748,  but  before  the 
ink  was  dry  on  the  Treaty  of  Aix  la-Chapelle,  another  war  threatened. 
Russian  and  Swedish  troops  were  facing  each  other  on  the  borders 
of  Finland. 29  With  France  pledged  to  Sweden  and  England  pledged 
under  certain  conditions  to  Russia,  a renewal  of  conflict  appeared 
inevitable.  The  agreement  between  England’s  political  enemy,  France, 
and  lier  industrial  competitor,  Sweden;  the  fear  of  another  great  strug- 
gle; indignation  at  the  treatment  of  the  British  representative  at 
Stockholm  who  was  recalled  at  this  time;  and  opposition  to  the  re- 
cently concluded  treaty  between  Sweden  and  Denmark^®  were  fact- 
tors  wliich  the  groups  struggling  for  British  regidation  of  colonial 
iron  industry  coidd  not  ignore,  and  which  they  used  to  set  the  stage 
for  another  liattle.  While  Parliament  was  struggling  with  these  for- 

Penn  Manuscripts  XIII,  Dociinients  35-39. 

-®  Journals  of  the  House  of  Commons,  XXIII,  172- 

^Anderson,  Origin  of  Commerce,  III,  218;  MaePherson,  Annals  of  Commerce, 
III,  215. 

Historical  Society  of  Pennsylvania,  Pennsylvania  Miscellaneous  Papers:  Penn 
and  Baltimore,  Penn  Family,  1740-1756,  Document  41,  Thomas  Penn  to  Richard 
Hockley,  August  19,  1743. 

“ C.  H.  Firth  aiul  J.  F.  Chance,  Diplomatic  Relations  of  England  with  the  North 
of  Europe  (Oxford,  1913)  , p.  3. 

^“William  Cobbett,  ed..  Parliamentary  History  of  England  (London,  1806-1819), 
XIV.  494  ff.,  822  ff. 
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eign  problems,  the  question  of  regulation  of  the  colonial  iron  indus- 
try was  again  introduced  in  February,  1749/50.^1 

Parliament  considered  the  problem  of  the  unsatisfactory  conditions 
of  trade  and  commerce  with  Sweden.  Another  duty  had  been  added 
by  that  country  to  the  already  prohibitory  duties  on  English  manu- 
factured goods.  It  was  shown  anew  that  only  a small  amount  of 
British  merchandise  found  its  way  to  Sweden,  while  Great  Britain 
purchased  most  of  her  bar  iron  from  that  country,  with  a resulting 
unfavorable  balance  of  trade.  A parliamentary  committee  was  in- 
structed to  draw  up  a bill  favoring  the  free  importation  of  pig  iron 
and  bar  iron  from  the  colonies."*-  Through  pressure  exerted  by  Lon- 
don manufacturers  of  ironware,  a clause  was  added  prohibiting  the 
further  erection  of  slitting  mills  or  steel  furnaces  in  the  colonies.^^ 
While  this  bill  was  pending,  many  petitions  were  again  sent  to 
Parliament  for  and  against  it.  The  same  arguments  which  had  been 
used  years  before  were  again  brought  out  by  the  ironmasters,  forge 
masters,  manufacturers,  merchants,  and  shippers.^i  The  House  of 
Lords  was  bombarded  in  the  same  manner.  The  bill,  however,  in 
spite  of  much  controversy  and  opposition,  passed  both  houses,  received 
royal  assent,  and  became  a law  in  April,  1750.^® 

The  act  provided  that  after  June  24,  1750,  all  duties  on  pig  iron 
from  the  colonies  should  cease.  Bar  iron  cordd  be  imported  only  into 
London  free  of  all  duties.  The  duties  remained  on  bar  iron  shipped 
from  the  colonies  to  all  other  ports  of  Great  Britain.  Colonial  bar 
iron  sent  to  London  could  not  be  carried  by  land  or  water  more  than 
ten  miles  from  the  city  except  to  the  royal  navy  yards.  Heavy  penal- 
ties were  imposed  for  violations.  To  prevent  fraud,  all  colonial  iron 
sent  to  England  had  to  be  stamped  with  some  mark  denoting  the 
place  where  it  was  made.  All  pig  iron  not  stamped  was  liable  to  the 
duties  to  which  all  foreign  iron  was  subject.  All  bar  iron,  likewise, 
sent  to  the  port  of  London  unstamped  was  subject  to  the  duties  on 
such  iron  from  foreign  conn  tries. 

The  second  part  of  the  act  dealt  with  mills  which  turned  out  prod- 
ucts beyond  the  bar  iron  stage.  After  June  24,  1750,  no  more  slitting 
mills,  plating  forges,  and  steel  furnaces  could  be  erected  in  the  col- 

Journals  of  the  House  of  Commons,  XXV,  979;  Penn  Manuscripts  XIII,  75. 

Journals  of  the  House  of  Commons,  XXV,  979. 

^Ihid.,  986. 

^ See  Bining,  British  Regulation,  Chap.  IV. 

^Journals  of  the  House  of  Commons,  XXV,  1115. 

“23  George  II,  c.  29,  Sections  1,2,  7. 
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onies.  Those  in  cxisteiue  l^elore  this  date  were  allowed  to  continue. 
Thus,  three  tyjjes  ol  iron  tvorks  were  restricted:  (1)  slitting  mills 
which  produced  slit  iroit  lor  making  nails;  (2)  plating  forges  where 
iron  was  hammered  into  sheet  iron  or  tin  jtlate  iron  under  tilt  ham- 
mers; and  (3)  steel  furnaces  where  small  amounts  of  blister  steel, 
used  chielly  for  making  tools,  were  made.  For  every  violation  of  this 
part  of  the  act,  a penalty  of  £200  was  to  be  imposed,  and  the  works 
were  to  be  destroyed.-'^" 

The  colonial  governors  rvcre  letpiired  to  make  returns  of  the  slit- 
ting mills,  plating  forges,  and  steel  furnaces  in  each  colony.  Accord- 
ing to  the  report  made  by  Cioveiiior  flamilton  to  the  Board  of  Trade, 
there  tvere  two  steel  furnaces,  one  slitting  mill,  and  one  plating  forge 
in  Pennsyh ania.’’^'^  There  c,ui  be  no  doubt  that  all  the  works  of  these 
types  in  Pennsyhania  were  not  returned.  Coventry  Steel  'W^orks  on 
French  Creek,  established  in  1730,'*’^  was  not  included,  although  it 
was  still  standing  tvhen  .\crelius  wrote  in  1757.'*^  Several  others  also 
were  not  reported.  This  may  ha\e  been  clue  to  negligence  in  securing 
the  proper  information,  or  it  may  have  been  clone  deliberately. 

Tlie  wish  that  the  colonies  would  suj^ply  England  with  pig  iron 
and  bar  iron  was  not  fulfdlecl.  Thomas  Penn,  in  a letter  to  Richard 
Mockley  soon  after  the  act  was  passed,  stated  that  wliile  he  and  others 
coidd  not  get  ;dl  they  wished  from  Parliament,  yet  he  hoped  that 
what  had  been  obtained  would  be  of  great  achantage  to  America  in 
tiinc.*^  From  the  period  of  the  twenties,  small  amounts  of  pig  iron 
had  been  sent  from  Pennsylvania  to  England  and  also  to  the  West 
Indies.  During  the  decade  before  1750,  an  tiverage  of  about  100  tons 
had  been  sent  to  England  annually. During  the  years  after  the  act 
was  passed,  this  amount  inci eased  until  in  175,5  more  than  800  tons 
were  e.xjsortccl.  *■*  No  figures  are  available  for  the  amount  of  iron 
shipped  from  Pennsylvania  for  tlie  following  years,  the  reports  giving 
the  total  from  all  the  colonics.  Tlie  peak  in  export  of  pig  iron  from 
all  the  colonies  that  shipped  iron  came  in  1771,  when  a little  more  than 

Ibid.,  Section  9. 

Peiutsylv/inin  Ardtives.  I'iist  Scries,  II,  ,">2  li.;  Hoard  of  I'racie  Journals,  1675- 
1782,  LIX,  10;  Hoard  of  I radc  I’apcis:  l’ro|nicties  1697-1776,  LXV,  \’72,  V73. 

™ Polls  Manuscripts  II.  f.oventn  1728  ( 1 728- 1 7.34)  , 2 1 4 II.,  /ccessini;  III,  1730  (1731- 
1732)  , 132  ff.,  passim. 

.\creliiis,  \cu<  Siccdcn,  p,  168, 

Pennsyh atiia  Miscellaneous  I’ajrers,  Penn  and  Haltiniore;  Penn  Family,  1740- 
1756,  p.  131,  Thomas  Penn  to  Richard  Hockley,  Jul\  I,  1750. 

^-'Scrivenor,  Ilistury  of  the  Iron  Trade,  .\ppendix,  pp.  336-337. 

*^Ibid.,  p.  340. 
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5,000  tons  were  exported.  From  this  time  on,  there  was  a decline 
until  the  Revolution  cut  off  all  exports  to  the  mother  country.^'* 
When  it  is  considered  that  between  40,000  and  50,000  tons  of 
iron  were  received  by  England  from  foreign  countries  each  year,'*^ 
the  attempt  to  encourage  colonial  pig  iion  was  clearly  a failure. 

The  removal  of  the  duty  on  bar  iron  was  a much  greater  conces- 
sion to  the  colonists,  for  the  high  tliUy  of  £2-1-6  per  ton  was  entirely 
removed  if  sent  to  the  port  of  London.  Fhe  amount  of  bar  iron  sent 
from  Pennsylvania  to  England  before  1750  was  insignificant,  amount- 
ing to  only  a few  tons  altogether.  After  1750  the  tnnount  increased 
slightly.  In  1752  a little  more  than  64  tons  were  sent  to  England,  in 
1753  about  147  tons,  in  1754  about  110  tons,  and  in  1755  only  79 
tons.^'"’  The  figures  for  the  years  that  followed  are  for  all  the  colonies 
that  shipped  bar  iron  to  England.  The  peak  was  reached  here  also 
in  1771,  when  2,222  tons  of  bar  iron  entered  England.-*'  After  1757, 

» Ibid.,  p.  343. 

Ibid.,  pp.  343-344.  Only  liar  iron  was  oijtained  from  foreign  countries,  tlie 
rliities  on  pig  iron  Ireing  too  liigli  to  permit  foreign  countries  to  send  it  to  England. 

'Ubid.,  p.  340. 

^•Ibid.,  p.  343. 
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bar  iron  could  be  sent  duty  free  to  all  parts  of  Great  Britain,^*  but 
this  had  only  a slight  effect  on  the  export  of  it  from  the  colonies. 
Likewise  in  1764,  iron  was  made  an  “enumerated”  commodity  in  an 
attempt  to  have  all  exports  of  colonial  iron  sent  to  England. But 
this  also  failed  to  produce  the  desired  effect,  for  the  exports  of  col- 
onial iron  were  relatively  small  when  compared  with  the  40,000  to 
50,000  tons  imported  by  England  from  foreign  countries.  Before  the 
Revolution  those  who  desired  an  increase  of  iron  from  the  colonies 
attempted  to  secure  an  act  by  Parliament  providing  for  premiums  or 
bounties  on  colonial  iron.  In  this,  however,  they  were  not  successful.®” 
Thomas  Penn  and  others  from  Pennsylvania  were  active  in  trying  to 
secure  such  bounties. 

The  rapid  development  of  the  Pennsylvania  iron  industry  has  been 
noted.  Before  1750  many  furnaces  and  forges  were  in  operation.  Dur- 
ing the  years  from  1750  to  1776,  when  attempts  were  made  by  English 
manufacturers  to  obtain  colonial  iron,  a large  amount  of  iron  was 
smelted  at  the  Pennsylvania  furnaces  and  hammered  into  bar  iron  at 
the  forges.  Since  little  of  this  iron  left  the  colony,  it  is  quite  evident 
that  the  colonists  were  using  it  in  their  rapidly  growing  manufactures. 
The  numerous  calls  sent  out  by  the  Board  of  Trade  to  the  governors 
for  a statement  of  manufactures  bears  witness  to  their  concern  for 
the  industrial  progress  of  the  colonies  during  this  period.  Owing  to 
the  growth  of  manufactures,  the  colonists  were  becoming  more  and 
more  independent  of  the  mother  country,  and  this  growing  spirit  of 
independence  led,  after  many  grievances,  inevitably  to  the  Revolu- 
tion and  the  severance  of  ties  between  the  two  countries. 

The  restrictive  clauses  of  the  act  of  1750  were  not  seriously  re- 
garded in  Pennsylvania,  and  there  were  many  violations  of  the  act. 
In  1762  Samuel  Potts  and  Company  built  a steel  furnace  at  Potts- 
grove  in  the  Schuylkill  Valley  and  operated  it  for  years,  and  through- 
out the  Revolution.®-  Not  very  far  away— in  the  same  river  valley 
but  on  the  other  side  of  the  Schuylkill— Thomas  Potts  and  Company 
erected  a steel  furnace  and  openly  advertised  its  steel  as  “cheaper 


30  George  II,  c.  16. 

^“4  George  III,  c.  15. 

“Board  of  Trade  Papers:  Plantations  Geneial,  1689-1780,  S49,  S50,  S51,  S52: 
Board  of  Trade  Journals,  1675-1782,  LXIII,  117-118. 

Historical  Society  of  Pennsylvania,  Penn  Letter  Book  VIII,  241-242,  Thomas 
Penn  to  Lord  Sterling,  April  9,  1765. 

“Potts  Manuscripts  XV,  Pottsgrove  1758  (1758-1769),  219;  XIX,  Pottsgrove  1765 
(1764-1770) , 2,  34,  42,  passim. 
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than  English  steel,”  giving  the  purchaser  the  opportunity  to  try  it 
before  buying.^^  This  furnace  also  continued  in  operation  for  many 
years  after  the  Revolution. In  1767  Whitehead  Humphreys  adver- 
tised steel  made  at  his  furnace,  which  was  built  in  1762®^  at  Seventh 
Street  between  Market  and  Chestnut  streets,  Philadelphia,  a location 
different  from  that  of  the  two  steel  furnaces  for  which  a return  had 
been  made  under  the  act  of  1750.^® 

In  1770  the  Provincial  Assembly  showed  its  contempt  for  the  law 
by  appropriating  £100  to  Whitehead  Humphreys  for  encouragement 
in  making  steel, and  in  1772  it  set  up  a lottery  to  assist  him  in  the 
manufacture  of  that  article.®*  After  the  outbreak  of  the  Revolution, 
Congress  authorized  the  Board  of  War  to  contract  with  Humphreys 
for  the  manufacture  of  steel.  In  1786  the  Pennsylvania  Assembly 
granted  him  a loan  to  aid  him  in  making  steel  from  bar  iron.®®  Many 
forbidden  slitting  mills  w’ere  also  erected  prior  to  the  Revolution. 
Joseph  and  Samuel  Potts  built  a slitting  mill  before  1775  near  Pine 
Forge,®®  George  Ege  erected  another  in  the  same  year®^  at  Charming 
Forge,  while  Mark  Bird’s  slitting  mill  was  in  operation  during  the 
Revolution,®®  and  a steel  furnace  was  added  soon  afterward. 

It  can  be  clearly  seen  that  England’s  policy  for  regulating  the  col- 
onial iron  industry  was  a failure.  Above  all,  the  restriction  on  the 
erection  of  certain  types  of  ironworks  was  a mistake,  for  no  adequate 
means  was  adopted  to  enforce  these  provisions  of  the  law.  It  was  left 
to  the  governor,  but  no  means  were  given  him  for  putting  the  law 
into  effect.®®  As  was  the  case  with  other  laws,  its  violation  brought 

^ Pennsylvanishe  Staatsbote,  November  19,  17(54.  This  undoubtedly  was  the 
furnace  built  in  1732,  which  was  not  reported  in  1750,  possibly  because  it  was  not 
in  operation  at  that  time. 

^ East  Nantmeal  Township  Rates,  Chester  County,  1780  on,  Pennsylvania  Archives, 
Third  Series,  XII,  342. 

°"In  his  appeal  to  the  .Assembly  for  aid  in  1770,  Humphreys  stated  that  he  had 
been  making  steel  for  eight  years.  Votes  of  Assembly,  VI,  200. 

^Pennsylvania  Chronicle,  December  7,  1767,  October  22,  1770,  January  21  and 
November  18,  1771. 

Votes  of  Assembly,  VI,  228. 

^Pennsylvania  Chronicle,  October  24,  1772;  Pennsylvania  Packet,  October  26, 
1772;  Penrisylvania  Packet  Supplement , January  18,  1773. 

^Independent  Gazetteer,  April  15,  1786;  Pennsylvania  Journal,  April  12,  1786; 
Mitchell  and  Flanders,  Statutes  at  Large,  XII,  c.  1228. 

“Potts  Manuscripts  LXX,  Pine  Forge  1774  (1744-1781)  , 78,  109,  130,  170,  188,  249. 

Charming  Forge  Account  Book,  1775. 

"-Potts  Manuscripts  LXXIII,  Pine  Forge  1781  (1781-1782),  10,  18. 

“This  was  clearlv  brought  out  by  a bill  discussed  by  Parliament.  Penn  Manu- 
scripts XIII,  Document  75,  Some  Considerations  on  the  Bill  to  Encourage  the  Im- 
portation of  Pig  and  Bar  Iron  from  America. 
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with  it  an  attitude  of  defiance  to  the  mother  country,  and  the  prohibi- 
tion itself  was  a grievance  that  irritated  the  colonists.  This  act,  then, 
must  be  included  in  the  numerous  causes  of  the  Revolution.®^ 

At  the  outbreak  of  the  Revolution,  Great  Britain  cut  off  all  trade 
with  her  American  colonies.®^  With  the  conclusion  of  peace,  the 
Americans  hoped  to  secure  favorable  treaties  of  commerce  with  the 
nations  of  Europe,  but  they  were  destined  to  disappointment.®®  Until 
1796,  when  Jay’s  Treaty  went  into  effect,  there  was  no  commercial 
treaty  between  the  United  States  and  Great  Britain.®''  After  peace 
was  declared,  an  act  of  Parliament  passed  in  April,  1783,  renewed 
commercial  intercourse  and  made  it  subject  to  Orders  in  Gouncil 
issued  under  authority  of  that  act.®*^  Under  these  Orders,  American 
\essels  were  allowed  to  carry  to  England  raw  materials,  unmanufac- 
tured goods,  and  na\al  stores  from  the  United  States.  In  return,  Great 
Britain  sent  manufactured  goods.  No  American  ships,  however,  were 
permitted  to  enter  any  of  Great  Biitain’s  colonial  ports.®®  All  pro- 
posals for  a treaty  were  rejected  until  Jay’s  unsatisfactory  treaty  was 
signed.'^® 

During  the  period  from  the  end  of  the  Revolution  until  the  Con- 
stitution of  the  United  States  went  into  effect,  several  of  the  American 
states  attempted  to  retaliate  against  Great  Britain  for  the  exclusion  of 
their  .ships  from  the  \Vest  Indies.  Discriminating  tariff  and  tonnage 
duties  were  imposed.  These  attempts  failed  because  no  uniform  and 
concerted  action  could  be  taken. The  tariff  system  of  Pennsylvania 
is  an  example  ol  the  discriminatory  tariffs  and  was  the  first  attempt 
in  this  country  to  protect  iron  as  ^\'ell  as  iron  manufactures  by  means 
of  high  duties. 

Iti  1780,  wliile  the  Revolution  was  still  in  progress,  Pennsylvania 
passed  a tariff  measure  whicli  placed  low  specific  duties  on  wines, 

“23  George  II.  c.  20. 

16  George  III,  r.  ,'i. 

F.  Wharton,  Diplomatic  Correspondence  of  the  American  Revolution  (Wash- 
ington, 1889)  , VI,  8(12. 

“MV.  M.  Malloy,  ed.,  Treaties,  Conventions,  International  Acts,  etc.  (Washing- 
ton, 1910)  , I,  590  fl. 

“’23  George  III,  c.  39;  \\\  L.  Grant  and  James  Mimro,  eds.,  Acts  of  the  Privy 
Council  of  England,  Colonial  Series,  1766-1783  (Hereford,  1908-1912),  527  ff. 
pp.  529  11. 

'"'W'.  C.  Ford,  ed..  Report  of  a Committee  of  the  Lords  of  the  Privy  Council  on 
the  Trade  of  Treat  Britain  until  the  United  States,  1791  (Washington,  1888),  pp. 
64-76;  Edmund  G,  Bnrneit,  ed.,  “London  Merchants  on  .American  Trade,  1783,” 
American  Historical  Review,  XVIII  (1912-1913),  769. 

"'S.  F.  Bemis,  ]ay’s  Treaty  (New  York,  1923),  pp.  24  ff. 
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liquors,  molasses,  sugar,  coffee,  and  tea.  On  all  other  imports  there 
was  levied  an  ad  valorem  duty  of  one  per  cent.'^^  Two  years  later  the 
rates  were  doubled,  and  the  proceeds  of  the  second  tariff  used  for 
the  defense  of  the  Delaware  River. Shortly  after  peace  came,  the 
act  of  1782  was  repealed,'^^  leaving  the  act  of  1780  still  operative. 
Thus,  most  imports  paid  a duty  of  one  per  cent.  In  1784  additional 
ad  valorem  duties  of  one  and  one-half  per  cent  were  imposed  on 
most  imports. Early  in  1785  careful  provisions  were  made  for  the 
collection  of  duties.'^®  These  tariffs  were  all  low  and  levied  for  revenue 
only. 

The  first  Pennsylvania  tariff  designed  to  be  protective  was  passed 
in  1785.’^^  In  March  of  that  year,  a bill  to  “protect  the  manufactures” 
of  the  State,  which  levied  duties  on  a large  number  of  articles,  among 
them  manufactures  of  iron  and  steel,  was  read  in  the  Assembly  for 
the  second  time,  debated  by  paragraphs,  and  then  ordered  printed 
for  public  consideration.'^*  A town  meeting  called  in  Philadelphia 
met  on  June  2,  1785.'^®  A committee  was  appointed  to  consider  the 
question  of  the  tariff.  It  finally  declared  that  relief  from  oppres- 
sions under  which  American  trade  and  manufactures  labored  could 
come  only  by  a grant  to  Congress  of  fidl  powers  over  the  commerce 
of  the  United  States,  and  that  prohibitive  duties  should  be  placed  on 
all  foreign  manufactures  that  interfered  with  domestic  industry.*®  A 
committee  was  appointed  to  petition  the  Pennsylvania  Assembly  to 
that  effect  and  to  correspond  with  committees  appointed  elsewhere 
for  similar  purposes. 

A tariff  bill  which  had  been  placed  before  the  people  of  Pennsyl- 
vania was  passed  by  the  Assembly  in  September,  1785.*-  It  provided 
for  an  increase  in  duties,  especially  on  iron  and  steel,  and  discrimin- 
ating tonnage  duties  on  ships  of  countries  not  having  treaties  of 
commerce  with  the  United  States.  This  act  “to  encourage  the  manu- 
factures of  this  state  by  laying  additional  duties  on  certain  manufac- 

” Mitchell  and  Flanders,  Statutes  at  Large,  X,  c.  925. 

Ibid.,  c.  965. 

XI,  c.  1032. 

'’-Ibid.,  c.  1076. 

’’Ubid.,  XII,  c.  1157. 

’’’’Ibid.,  c.  1188. 

’’’^Pennsylvania  Packet  and  Daily  Advertiser,  May  13,  1785. 

"“George  Bancroft.  History  of  the  Formation  of  the  Constitutioii  of  the  United 
States  of  America  (New  York,  1882)  , I,  187. 

’’^Pennsylvania  Packet  and  Daily  Advertiser,  June  2,  1785. 

’^■Ibid.,  September  22,  1785;  Pennsylvania  Gazette,  October  5,  1785. 

“^Mitchell  and  Flanders,  Statutes  at  Large,  XII,  c.  1188. 
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tures  wliicli  interfere  with  them,”  imposed  high  specihc  duties  on  more 
than  forty  artitles.  In  addition  to  the  two  and  one-lialf  per  cent  ad 
valorem  duties  levied  by  the  acts  of  1780  and  1784,  new  duties  of  ten 
per  cent  ad  valorem  were  imposed  on  cast  iron  and  British  steel  as 
well  as  on  slit  iron,  nail  rods,  and  sheet  iron.*^^  On  all  steel  except 
British,  duties  of  five  per  cent  in  addition  were  imposed,  making  a 
total  of  seventeen  and  one-half  per  cent.*^^  High  duties  w'ere  placed 
on  steel  because  the  State  was  attempting  to  encourage  its  manufacture, 
several  furnaces  beinor  built  about  this  time.  The  act  of  1785  was 

o 

slightly  altered  and  amended  by  four  sid^secjuent  acts,^’^  but  the  pro- 
tective features  w'ere  not  disturbed.  A comparison  of  this  tariff  with 
the  first  United  States  tarilf  will  immediately  suggest  the  origin  of 
the  latter. 

Because  of  the  need  for  large  cpiantities  of  bar  iron  for  the  growing 
manufactures  of  the  State,  no  duties  w’ere  imposed  upon  such  imports 
under  the  tariff  of  1785.  The  forge  masters  were  disappointed  and 
sent  a petition  to  tlie  Assendrly  bearing  773  names,  asking  that  duties 
be  levied  on  all  importations  of  bar  iron.^'^  A clause  in  the  bill  to 
‘'Encourage  and  Protect  the  Manufactures  of  the  State”  provided  that 
a duty  of  £2d)-{)  a ton  be  imposed  upon  all  foreign  bar  iron  brought 
into  the  State.  The  chiuse,  however,  wvas  defeated,  and  bar  iron  re- 
mained unprotected.*'^ 

The  same  year  in  wdiich  Pennsylvania  passed  her  first  protective 
tariff,  England  pttssed  an  act  prohibiting  the  exportation  of  tools, 
machinery,  engines,  models,  or  plans  of  machines  used  in  the  iron 
industry  to  any  foreign  country.  Heavy  penalties  were  also  laid  for 
enticing  English  workmen  employed  in  iron  and  steel  manufacture.** 
Earlier  acts,  applied  to  cotton  and  other  industries,  had  preceded  this.*^ 
The  act  passed  in  1785,  however,  w^as  not  directed  solely  against  the 
United  States,  but  at  Europe,  especially  Germany, although  naturally 
it  operated  against  the  United  States. 

Pennsylvania  enacted  similar  legislation  in  1788.  An  act  to  encour- 

**  Ibid.,  section  1 . 

^Ibid.,  section  4. 

^Ibid.,  XII,  XIII,  c.  1198,  122(i,  1276,  1346. 

Minutes  of  the  . . . Assembly,  11th  Assembly,  1st  Session,  (Philadelphia,  1786), 
p.  62. 

Ibid.,  pp.  107-108. 

25  George  III,  c.  67. 

14  George  III,  c.  71 . 

^Debates  and  Proceedings  of  the  House  of  Commons,  1784-1785  (London,  1785), 
III,  543  ff. 
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age  and  protect  the  manufactures  of  the  State  provided  that  no  ma- 
chine, engine,  tool,  press,  or  implement  used  in  the  woolen,  cotton, 
linen,  silk,  iron,  or  steel  manufactures  should  be  exported  to  any 
country  outside  the  United  States.  Anyone  seducing  or  encouraging 
any  skilled  workers  in  these  manufactures  to  leave  the  State  was  liable 
to  heavy  penalties. This  law  was  passed  at  the  time  when  the  spirit 
of  industrialism  was  seizing  the  minds  of  many  leaders,  who  were  ad- 
vocating the  development  of  American  manufactures  in  order  to  be- 
come completely  independent  of  other  nations. 

The  policy  of  Great  Britain  in  regard  to  importations  of  pig  iron 
and  bar  iron  from  the  United  States  after  1783  was  actually  a con- 
tinuation of  the  colonial  policy  in  respect  to  those  products.  Under 
the  Orders  in  Council,  pig  iron,  bar  iron,  and  many  types  of  naval 
stores  produced  in  the  United  States  could  be  imported  into  Great 
Britain  on  the  payment  of  the  same  duties  as  on  the  same  sort  of  goods 
imported  from  any  British  possession  in  America.  Thus,  pig  iron  and 
bar  iron  were  admitted  free  of  duty,  although  the  very  high  duties 
on  iron  from  all  other  foreign  countries  into  England  were  continued.®^ 
The  Jay  Treaty  went  into  effect  in  1796.  It  was  unsatisfactory  to 
the  United  States  for  many  reasons,  especially  because  American  ships 
were  still  excluded  from  the  West  Indies.^"  The  general  stipulation 
in  the  treaty  respecting  duties  was  that  those  on  American  articles 
should  not  be  higher  than  on  like  articles  from  any  other  foreign 
country.®'*  The  treaty,  however,  provided  also  that  further  duties  might 
be  imposed  adequate  to  countervail  (but  not  equal  to)  the  difference 
of  duty  on  the  importation  of  European  and  Asiatic  goods  into  the 
Elnited  States  in  British  and  American  vessels.®'*  The  object  of  Great 
Britain  in  retaining  such  a right,  according  to  Rufus  King,  United 
States  minister  to  Great  Britain,  was  not  to  check  American  trade, 
but  to  protect  British  navigation  on  the  same  principle  that  America 
at  that  time  proteced  hers.®**  The  tariff  act  passed  by  Great  Britain  in 
1797  for  putting  into  execution  some  of  the  provisions  of  the  Jay 
Treaty  was  exceedingly  liberal  toward  the  United  States.®^ 

It  seems  remarkable  that  Great  Britain  did  not  take  advantage  of 

“^Mitchell  and  Flanders,  Statutes  at  Large,  XIII.  c.  1347. 

Ford,  Report  of  the  Privy  Council,  pp.  6 ff. 

Bemis,  Jay’s  Treaty,  pp.  24  fl. 

®*Jay  Treaty,  Article  13.  American  State  Papers,  Foreign  Relations,  II  (4Vashing- 
ton,  1832),  112. 

“■''lay  Treaty,  Article  15,  ibid.,  112  f. 

American  State  Papers,  Foreign  Relations,  II,  112  ff. 

37  George  III,  c.  97. 
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the  terms  of  the  treaty  to  impose  high  duties  on  all  importations  from 
the  United  States.  By  the  act  of  1797,  naval  stores  of  many  kinds,  wood, 
staves,  pig  iron,  and  bar  iron,  were  put  on  the  same  footing  as  if 
imported  from  British  colonies,  and  thus  were  admitted  duty  free  if 
carried  in  British  ships  (with  certificate)  When  imported  in  Ameri- 
can ships  (without  certificate) , a nominal  countervailing  duty  was 
imposed.®^  On  pig  iron  and  bar  iron  this  was  “ten  per  cent  on  the 
amount  of  the  duties  of  customs  payable  on  the  said  articles  imported 
from  any  British  colony  or  plantation  in  America,  when  not  accom- 
panied by  the  certificates  recpiired  by  law.”’*^®  Since  iron  was  imported 
from  the  British  colonies  in  British  ships  duty  free  (foreign  ships  being 
prohibited  from  carrying  colonial  trade)  , the  duty  was  figured  on  the 
basis  of  that  paid  on  iron  from  foreign  countries  when  imported  into 
Gi'eat  Britain.  The  duty  on  pig  iron  from  foreign  countries  was  now 
fi/0  l/2d;  ten  per  cent  of  tliis  was  estimated  to  be  6 The  duty 

on  bar  iron  from  foreign  countries  in  1797  was  £SA-7;  ten  per  cent  of 
this  was  6/5  l/2dM-  Thus,  even  when  carried  in  American  ships,  the 
countervailing  duties  on  iron  w’ere  slight  compared  to  the  duties  im- 
posed on  foreign  iron.i*’^  During  the  war  small  convoy  duties  were 
charged  on  all  importations. 

The  question  arises  as  to  why  Great  Britain  permitted  iron  as  well 
as  other  materials  from  the  United  States  to  enter  her  ports  either  duty 
free  or  on  payment  of  a very  low  duty.  The  question  is  more  significant 
when  we  consider  that  the  United  States  was  at  this  time  imposing 
fairly  high  duties  on  iron  and  iron  manufactures  from  Great  Britain 
and  other  foreign  countries. i®'"'  The  answer  is  that  England  simply 
continued  her  colonial  policy,  begun  in  1750.  The  commodities  given 
preference  consisted  of  raw  and  semiraw  materials,  and  were  of  im- 
portance to  the  manufactures,  navigation,  navy,  and  marine  of  Eng- 
land. Even  w'ith  this  encouragement,  the  amount  of  iron  sent  to 
England  was  very  small, the  Americans  using  most  of  their  iron 
in  their  own  rapidly  growing  manrdactures.  Thus  the  English  iron- 

Ibid.,  Sections  3,  11.  12,  13. 

^ Ibid.,  Section  3. 

'^'”Ibid.,  Section  11. 

E.  J.  Mascall,  Book  of  Customs  (London,  1801),  p.  56. 

Ibid.,  p.  55. 

“^37  George  III,  c.  97,  section  3. 

“■‘Mascall,  Book  of  Customs,  pp.  1 (note),  55,  56. 

105  Tariff  Acts  of  1789,  1792,  1794,  House  Documents,  55th  Congress,  2nd  Session, 
No.  562  (Washington.  1898)  , pp.  9 ff..  29  If.,  34  ff. 

American  State  Papers,  Foreign  Relations,  II,  112. 
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masters  could  not  complain  of  competition.  On  the  other  hand,  the 
exceedingly  high  duties  on  Russian,  Swedish,  and  other  foreign  iron 
remained^®"  for  two  reasons;  (1)  to  provide  a revenue,  and  (2)  to 
prevent  competition  with  English  iron. 

The  first  tariff  law  of  the  United  States  went  into  effect  on  July  4, 
1789.^®®  Its  three  objects  were:  (1)  the  support  of  the  government, 
(2)  the  discharge  of  the  public  debt,  and  (3)  “the  encouragement  and 
protection  of  manufactures.”  Specific  duties  were  laid  on  many  articles, 
ad  valorem  duties  on  others.  The  act  laid  a higher  duty  on  slit  and 
rolled  iron,  castings,  steel,  and  nails  than  upon  most  other  articles. 
On  pig  iron  and  bar  iron  (cast  iron) , the  rate  was  seven  and  one-half 
per  cent. 

Alexander  Hamilton  stated  in  his  Report  on  Manufactures  in  1791 
that  manufactures  of  iron,  though  generally  understood  to  be  exten- 
sive, were  found  to  be  much  more  so  than  generally  supposed.  Many 
ironworks  had  recently  been  built  and  were  more  profitable  than  they 
had  formerly  been.  The  price  of  bar  iron  had  been  increased  because 
of  the  great  demand  for  it  in  iron  manufactures.  He  recommended 
special  encouragement  to  the  industry  by  means  of  increased  duties 
on  all  types  of  foreign  iron.  He  also  raised  the  question  of  the  ex- 
pediency of  permitting  the  importation  of  pig  iron  and  bar  iron  duty 
free.  He  thought  that  it  would  be  favorable  to  the  manufactures 
or  iron,  but  believed  it  might  interfere  with  the  production  of  domestic 
pig  and  bar  iron.  However,  on  account  of  the  high  prices  obtained 
for  bar  iron,  it  was  probable  that  the  free  admission  of  foreign  iron 
“would  not  be  inconsistent  with  an  adequate  profit  to  the  proprietors 
of  iron  works.”  He  also  thought  that  an  increase  of  bar  iron  from 
foreign  countries,  by  removing  the  duties,  would  result  in  the  increase 
of  iron  manufactures,  and  thus  the  price  of  bar  iron  would  not  de- 
cline. He  advised  caution  and  suggested  that  such  a measure  ought 
“to  be  contemplated  subject  to  the  light  of  further  experience,  rather 
than  immediately  adopted. 

The  sections  of  the  tariff  act  of  1789  pertaining  to  iron  and  steel 
were  passed  with  little  difficulty. m In  1792  the  duties  on  iron  and 

Mascall,  Book  of  Customs,  p.  55. 

108  Tariff  ,\ct  of  1789,  House  Documents,  55th  Congress,  2nd  .Session,  No.  562, 
pp.  9-14. 

^o^Ibid.,  p.  10. 

American  State  Papers,  Finance,  I (4V'ashingtcn,  1832),  138. 

“Edgar  S.  McClay,  ed.,  Journal  of  William  haclay  (New  York,  1890),  p.  57: 
Annals  of  the  Congress  (Washington,  1834-1856),  First  Congress,  1789-1791,  I, 
105  If. 
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iron  manufactures  were  raised  to  ten  per  ceutd^“  and  two  years  later 
an  additional  duty  of  five  per  cent  was  leviedd^®  duties  imposed 
by  the  act  of  1789  were  subject  to  a discount  of  ten  per  cent  if  the 
goods  were  imported  in  vessels  owned  by  American  citizensd^'*  By 
the  act  of  1791  an  additional  ten  per  cent  was  added  to  the  duties  if 
imported  in  foreign  vesselsd^® 

Before  the  tariff  of  1794  was  passed,  opposition  to  the  duties  on  bar 
iron  was  expressed  Iiy  the  manidacturers  of  iron  products.  In  a report 
from  a committee  appointed  to  consider  “the  jiropriety  of  remitting 
tlie  duty  on  bar  iron  in  certain  cases,”  it  was  proposed 

That  a regulation  respecting  tlie  duty  on  bar  iron  would 
conduce  to  the  promotion  of  the  growing  manufactures  of 
the  United  States  and  might  tend  to  prevent  a monopoly  in 
the  hands  of  the  makers  of  an  article  essential  to  agriculture, 
improvement  and  manufacture. i’*’ 

It  was  suggested  that  when  bar  iron  should  exceed  a certain  price, 
to  be  determined  later  on  the  basis  of  current  prices,  the  President  of 
the  United  States,  by  prodamalion,  should  remove  all  duties  on  bar 
iron  for  a period  of  two  years.  A few  days  later,  the  ironmasters  of 
Pennsylvania  sent  a petition  to  Congress  asking  that  the  duties  on  the 
importation  of  cast  iron  and  bar  iron  from  foreign  countries  be  con- 
tinued, or  tliat  Congress  gice  encouragement  to  the  erection  and  im- 
provement of  furnaces  and  forges.”'  Shortly  afterward  the  tariff  act 
of  1794  was  passed,”'^  which  reflected  the  influence  of  the  iron- 
masters. From  1794  until  1812  the  duty  of  fifteen  per  cent  ad  valorem 
on  iron  and  iron  manufactures  remained.  Thus  the  last  two  decades  of 
the  century  witnessed  the  opening  of  the  tariff  issue  and  its  attendant 
problems,  which  were  to  play  an  important  part  in  American  life, 
politically  as  well  as  industrially,  during  the  years  that  were  to  follow. 

"^''Tavifr  .-Vet  of  17!»2,  House  Documents,  35th  Congress,  2nd  Session,  No.  562, 
pp.  29  ft. 

“"Tariff  .Vet  of  179d,  Ibid.,  34  ff. 

“■‘Tariff  .Vet  of.l78t).  Ibid.,  p,  11. 

'Cariff  .Vet  of  1794,  Ibid.,  p.  35. 

American  State  Papers,  Finance,  1,  275. 

^’’Annals  of  the  Congress,  Third  Congress,  1st  Session,  1793-1795  (Washington, 
1849),  pp.  523-524. 

“"Tariff  .Vet  of  1794,  House  Documents,  55th  Congress,  2nd  Session,  No.  562, 
pp.  34  ff. 
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Prog  ress  of  the  Iron  Industry 


HE  history  of  the  Pennsylvania  iron  industry  during  the  years 


-L  from  1716,  when  the  first  bloomery  forge  was  built,  to  1800,  when 
the  industry  had  achieved  remarkable  development,  is  not  so  much 
a record  of  alternate  periods  of  prosperity  and  depression,  although 
there  were  such  periods,  as  it  is  the  story  of  the  outstanding  successes 
of  many  ironmasters  and  the  tragic  failure  of  others.  In  the  new  coun- 
try where  there  ^vas  a demand  for  iron  for  various  purposes,  the  es- 
tablishment of  ironworks  during  the  early  years  was  limited  by  a 
lack  of  capital  to  erect  such  works  and  by  the  inability  to  obtain  ready 
money  to  carry  on  such  enterprises.  A shortage  of  working  capital  was 
the  chief  obstacle  to  the  de\  elopment  of  the  early  iron  industry. ^ Eew 
men  who  wished  to  engage  in  the  manufacture  of  iron  had  the  neces- 
sary money  to  do  so.  It  was  for  this  reason  that  groups  of  men  usually 
combined  to  establish  and  finance  ironworks. 

In  an  undeveloped  country,  suffering  from  a continual  lack  of  cap- 
ital, a relatively  large  amount  of  money  was  required  to  build  and 
equip  a plant  for  producing  iron.  .\n  idea  of  the  cost  of  eighteenth- 
century  ironworks  may  be  derived  from  a few  illustrations  of  sales  and 
evaluations.  Governor  Keith  stated  that  his  works  erected  in  1724  had 
cost  him  £4,000,-  although  an  enemy  replied  that  scarcely  anyone 
would  accept  tlie  works  as  a gift  if  obliged  to  carry  them  on.®  The 
Durham  Iron  Works,  which  consisted  of  a furnace  and  three  forges 
together  with  many  necessary  buildings  and  the  plantation,  was  sold 
by  the  Commissioner  of  Forfeited  Estates  in  1779  for  £12,800.^  In 
1786  a three-quarter  interest  in  the  Carlisle,  or  Boiling  Springs,  Iron 
Works  was  sold  to  Michael  Ege  for  £4,714-5-9.®  About  the  same  time, 
one-half  of  Mount  Hope  Furnace  and  Hopewell  forges  and  plantations 
together  with  one-sixth  of  the  ore  banks,  sold  by  Henry  B.  Grubb  to 

^Lieutenant  Governor  Clarke  to  the  Lords  of  Trade,  June  2,  1738,  O’Calloghan 
and  Fernow.  Documents  Relative  to  the  Colonial  History  of  the  State  of  Xew  York, 
VI,  116;  Schoepf,  Travels,  I,  118;  "History  of  the  .\merican  Revolution,”  Universal 
.isylum  and  Columbian  Magazine,  1791.  pp.  169-173. 

‘ Keith,  Vindication,  pp.  7-8. 

^ James  Logan,  A More  Just  Vindication  of  the  Honourable  Sir  William  Keith 
(Philadelphia,  1726)  , p.  3. 

^Colonial  Records,  Pennsylvania,  XII,  104. 

^Cumberland  Countv  Courthouse,  Deed  Book  H,  I,  214  ff. 
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Robert  Coleman,  brought  £11,100,®  while  Peter  Grubb  sold  to  Robert 
Coleman  a one-sixth  interest  in  Cornwall  Furnace,  buildings  and  lands, 
together  with  a third  of  Hopewell  forges  and  lands  for  £8,500  in  goldJ 
In  1797  a quarter  interest  in  the  Westmoreland  Iron  Works  in  the 
western  part  of  the  State  brought  £1,850.®  In  1786  Henry  Drinker 
estimated  that  an  iron  plantation,  including  furnace,  forges,  gristmill, 
sawmill,  and  all  equipment  together  with  the  necessary  amount  of 
land,  would  be  cheap  at  £6,000  and  dear  at  £12,000.® 

Plantations  having  simply  forges  on  them  also  sold  at  relatively  high 
prices.  The  estate  of  William  Bird,  upon  which  were  three  forges, 
was  valued  at  £13,000  in  1764.i®  Henry  William  Stiegel  paid  £3,132 
for  a half  interest  in  the  forge  and  eighty-eight  acres  of  land  on  Tulpe- 
hocken  Creek  which  became  known  as  Charming  Forge. In  1799 
Davies  Old  sold  Poole  Forge  and  783  acres  of  land  in  Lancaster  County 
to  Cyrus  Jacobs  for  £10,000.^®  During  the  last  decade  of  the  century. 
Tench  Coxe  made  some  very  modest  estimates  of  the  cost  of  the 
smaller  types  of  ironworks.  He  believed  a steel  furnace  could  be  con- 
structed for  $3,000,  a slitting  mill  for  .$5,000,  a tilt  hammer  for  $1,000, 
a nailery  for  $500,  and  a blacksmith  shop  for  about  the  same  figure.^® 
In  order  to  build  and  operate  ironworks,  companies  which  were  really 
partnerships  w'ere  formed.  Colebrookdale  Furnace,  the  first  blast  fur- 
nace in  the  Province,  erected  in  1720,  was  owned  by  a company  of  which 
Thomas  Rutter,  the  pioneer  ironmaster,  held  the  largest  interest.  In 
1731  this  works  was  owned  by  Natlianiel  French  and  Alexander  Wood- 
drop  (three-twelfths  interest  each)  ; Samuel  Preston,  John  Leacock, 
George  Mifflin,  William  Attwood,  and  Antliony  Morris  (one-twelfth 
each)  : and  Thomas  Potts  and  George  Boone  (one-twelfth)  M Pool 
Forge,  not  far  away  from  Colebrookdale,  was  l^uilt  in  1725-26  by  a com- 
pany consisting  of  James  Lewis,  Thomas  Marke,  Alexander  Wooddrop, 
F.  Rawle,  and  Robert  R.  Griffiths.^®  The  famous  Durham  Iron  Works 


•’Lancaster  County  Courthouse,  Deed  Book  C,  III,  514  ff..  Muniments  of  Title, 
No.  16. 

■'Lancaster  County  Courthouse,  Deed  Book,  pp.  35  ff.  Agreement  is  in  ibid.,  EE, 
pp.  156  ff. 

® Westmoreland  County  Courtliouse,  Deed  Book  III,  170-171. 

® Drinker  to  Blackledge,  p.  84. 

“Inquisition  into  the  Estate  of  William  Bird,  Anna  Krick  Manuscripts;  Coleman 
vs.  Brooke,  Alden’s  Appeal  Record,  p.  441. 

Berks  County  Courthouse,  Deed  Book  IV,  310  ff. 

“Lancaster  County  Courthouse,  Deed  Book,  1799. 

“Coxe,  United  States,  pp.  384  ff. 

“Potts  Matitiscripts,  Colebrookdale  Ledgers;  James,  Thomas  Potts,  Jr.,  p.  44. 
“Pool  Eorge  Ledger,  1725-1727. 
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was  built  in  1727  by  a company  consisting  of  twelve  partners,  including 
James  Logand®  The  ill-fated  Alliance  Iron  Works,  built  in  the  western 
part  of  the  State  in  1789-90,  was  controlled  by  three  partners,  William 
Turnbull,  Peter  Marmie,  and  John  Holker,  during  the  early  years  of 
its  careerd^  Westmoreland  Iron  Works  was  established  by  a company 
consisting  of  Martin  Dubbs,  Charles  Marquedant,  John  Gloninger, 
and  Christopher  Lobingierd®  Almost  all  the  ironworks,  with  few  ex- 
ceptions, were  built  and  controlled  by  a number  of  partners,  one  of 
whom  lived  at  the  mansion  house  on  the  iron  plantation  and  carried 
on  the  enterprise,  being  responsible  for  it  to  the  company. 

The  capital  invested  in  ironworks  came  from  many  sources.  In 
contrast,  however,  to  the  early  development  of  the  Virginia  iron  in- 
dustry in  the  eighteenth  century,^®  English  capital  played  but  a very 
small  part  in  the  establishment  of  industry  in  Pennsylvania.  In  the 
years  following  the  Revolution,  many  attempts  were  made  to  obtain 
European  capital.  One  of  the  most  enthusiastic  in  trying  to  interest 
Dutch  financiers  to  invest  money  in  American  industries  was  James 
Wilson.  In  1785  he  tried  to  obtain  a loan  of  500,000  florins  from 
Holland  for  his  enterprises  in  the  iron  trade  in  partnership  with  his 
brother-in-law  Mark  Bird.  He  offered  as  security  for  the  loan  “a  very 
extensive  system  of  works  consisting  of  rolling  and  slitting  mills,  grist 
mills,  saw  mills,  and  a forge  on  the  River  Delaware,  30  miles  from  the 
city  [Philadelphia].”^®  He  attempted  to  point  out  to  the  Dutch  the 
opportunities  they  might  find  by  lending  money  to  the  Americans^i 
to  promote  their  growing  manufactures."^  His  efforts  at  this  time  were 
not  very  successful,  but  not  long  afterwards  he  obtained  money  from 
the  Holland  Land  Company  for  his  many  land  speculations.-®  When 

“Logan  Papers  I,  Document  89,  James  Logan  to  John  Penn,  December  6,  1727. 
The  partners  held  the  property  as  tenants  in  common.  The  entire  interest  was 
divided  into  sixteen  shares  and  a trust  formed  for  fifty-one  years.  Philadelphia 
County  Courthouse,  Deed  Book  G,  111,  240  ff.  Logan  held  four  shares.  Parchment 
Logan  Letter  Book,  p.  556,  James  Logan  to  Nehemiah  Champion,  November  6, 
1728, 

’’Fayette  County  Courthouse,  Deed  Book  B,  pp.  39-40,  319. 

Westmoreland  Countv  Courthouse.  Deed  Book  II,  55  ff.,  393  ff.;  Ill,  54  ff. 

“Alexander  Spotswood  and  his  partners,  for  example,  built  the  first  three 
works  in  Virginia  using  English  capital.  See  Progress  to  the  Mines”  in  J.  S. 
Bassett,  ed..  Writings  of  "Colonel  William  Byrd  of  W estover  in  Virginia,  Esquire" 
(New  York,  1901) . 

James  Wilson  Papers  III,  24. 

Many  others  were  trying  to  secure  European  capital  during  this  period. 

“James  Wilson  Papers  III,  26. 

“Van  Eeghen  Collection,  Chest  9,  Letter  Book,  Cazenove  to  the  Four  Houses, 
July  6,  1790,  cited  in  P.  D.  Evans,  The  Holland  Land  Company  (Buffalo,  1924)  pp. 
11,  31-32,  87  ff. 
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he  died  in  1797  his  estate  was  indebted  to  the  Dutch  company  for 
$46,578.38.2^ 

Much  of  the  capital  obtained  for  establishing  ironworks  was  diverted 
from  mercantile  channels.  Of  the  twelve  original  partners  of  the  Dur- 
ham Iron  Works  mentioned  above,  six  were  merchants. Several  mem- 
bers of  the  Potts  family  had  stores  in  Philadelphia  as  well  as  iron 
plantations  in  the  Scluiylkill  Valley. 2*5  Turnbull  and  Marmie  in  the 
west  were  merchants  wlio  attempted  to  increase  their  fortunes  by  man- 
ufacturing iron. 2'^  The  number  of  merchants  who  invested  in  iron- 
works was  relatively  large.  As  the  industry  expanded  westward,  some 
of  the  capital  invested  came  from  the  mercantile  interests  of  the  older 
East. 

A large  part  of  the  capital  that  found  its  way  into  the  iron  industry 
was  invested  by  men  who  represented  a variety  of  occupations.  Many 
blacksmiths,  ironworkers,  farmers,  and  others,  who  through  constant 
toil,  thrift,  and  perseverance  were  able  to  accumidate  sums  of  money, 
often  invested  their  savings  in  ironworks.  Thomas  Rutter,  the  black- 
smith; Anthony  Morris,  the  brewer:  Isaac  Meason,  the  farmer  who 
became  a distinguished  judge;  Robert  Coleman,  the  clerk;  George 
Taylor,  also  a furnace  clerk;  and  James  Old,  the  ironworker,  represent 
a few  of  the  occupations  of  men  who  held  shares  in  ironworks.  Many 
of  them  became  prominent  ironmasters. 

Because  of  the  lack  of  capital  and  ready  money,  ironmasters  could 
give  little  credit  to  their  customers.  Henry  Drinker  wrote  in  answer 
to  an  application  for  credit  in  1786,  “As  to  terms  of  payment,  iron- 
masters arc  generally  needy  and  seldom  cpialified  to  give  long  credits. 
If  payment  is  delayed  until  the  wliole  iron  is  delivered,  it  seems  to  be 
as  much  as  I can  agree  to,  and  should  suppose  it  would  accommodate 
your  views. ”28  The  difficulty  in  securing  cash  for  their  iron  caused 
the  failure  of  many  ironmasters. 

Throughout  the  eighteenth  century  all  the  colonies,  and  later  the 
states,  were  confronted  with  the  problem  of  securing  a circulating 
medium  large  enough  to  satisfy  existing  needs.  As  trade  expanded 
and  manufactures,  especially  that  of  iron,  began  to  develop,  the  prob- 
lem became  more  acute.  While  English,  French,  German,  Dutch, 

^ Ibid.,  p.  89. 

“Philadelphia  County  Couithoiise,  Deed  Book  G,  III,  240. 

“James,  Thomas  Potts,  Jr.,  p.  104. 

'^Pittsburgh  Gazette,  April  12,  November  22,  1788;  November  2,  1793. 

“Drinker  Letter  Book,  1786-1790,  p.  293,  Henry  Drinker  to  Alexander  Macomb 
and  William  Edgar,  1st  7th  month,  1788  (September  1,  1788). 
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Portuguese,  and  Arabian  gold  and  silver  coins  were  current,  and 
although  the  legislature  issued  bills  of  credit  and  other  paper  currency 
from  time  to  time,  there  was  continually  a scarcity  of  money. Thus 
barter,  common  from  the  time  of  the  Duke  of  York’s  settlement, 
continued  to  a greater  or  lesser  extent  for  more  than  100  years. 

Bills  of  credit  were  issued  in  Pennsylvania,  as  in  the  other  colonies, 
either  on  loan,  land,  or  otherwise,  to  meet  some  sudden  emergency, 
or  to  furnish  aid  for  the  ordinary  operations  of  the  government.  Fol- 
lowing many  petitions  from  the  residents  of  Bucks,  Chester,  and  other 
counties  in  1722-23,  the  legislature  passed  an  act  for  emitting 
£15,000  in  bills  of  credit. In  December  of  the  same  year  a new  issue 
of  £30,000  was  authorized.^-  The  laws  authorizing  these  issues  pro- 
vided that  the  bills  were  to  be  loaned  out  on  land  security,  or  plate  of 
treble  value  deposited  at  the  loan  office,  at  five  per  cent  interest.  They 
were  made  a legal  tender.  Annual  payments  of  one-eighth  the  prin- 
cipal and  the  interest  were  to  be  made  by  the  borrowers.  These  issues 
were  renewed  by  the  Assembly  and  many  new  issues  were  also  autho- 
rized. Benjamin  Franklin  played  a part  in  securing  this  legislation^^ 
and  especially  in  having  some  of  the  issues  made  irredeemable.^^  Later 
issues  provided  money  for  the  use  of  the  king  and  for  the  support  of 
the  Pennsylvania  government. 

The  bills  were  extensively  counterfeited.  A law  was  passed  in  1729 
imposing  heavy  penalties  for  counterfeiting  the  bills;  they  included 
the  loss  of  both  ears,  a fine  of  £100,  and  a payment  of  double  the  loss 
sustained  by  the  defrauded.^®  In  the  case  of  inability  to  pay,  the 
offender  was  sold  into  service  for  seven  years.  It  was  discovered  that 
much  of  the  fraudulent  paper  had  been  made  in  Ireland  and  exported 


® In  the  eaiiv  days  of  settlement,  Pastoriiis  wrote:  "We  are  endeavoring  to 
introduce  the  cultivation  of  the  vine,  and  also  the  manufacture  of  woolen  cloths 
and  line?is,  so  as  to  keep  our  own  money  as  much  as  possible  in  the  country;  for 
this  reason  we  have  alreadv  established  fairs  to  be  held  at  stated  times,  so  as 
to  bring  the  people  of  different  parts  together  for  the  purpose  of  barter  and  trade 
and  thereby  encourage  our  own  industry  and  prevent  our  little  money  from  going 
abroad.”  F.  D.  Pastorius,  “Province  of  Pennsvlvania.”  83-112. 

“Edward  .Armstrong,  ed.,  “Records  of  I’pland  Court;  from  the  14th  of  November, 
1676,  to  the  14th  of  June,  1681,”  Historical  Society  of  Pennsylvania,  Memoirs,  VII 
(1860)  , 59  ff. 

Mitchell  and  Flanders,  Statutes  at  Large,  III,  c.  261. 

^Ibid.,  c.  275. 

” Benjamin  Franklin,  A Modest  Enquiry  into  the  Nature  and  Necessity  of  a 
Paper  Currency  (Philadelphia,  1729). 

^Mitchell  and  Flanders,  Statutes  at  Large,  IV,  c.  319. 

^Ibid,,  c.  309. 
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to  Pennsylvania.^®  In  1756  the  penalty  for  counterfeiting  was  changed 
to  death.3'^ 

Up  to  the  time  of  the  Revolution,  laws  had  been  passed  calling  in 
the  bills  emitted  during  the  dominion  of  Great  Britain.  By  a law 
passed  in  1778  all  bills  emitted  prior  to  April  19,  1775,  were  declared 
to  be  no  longer  legal  tender  and  for  a short  period  were  to  be  received 
in  payment  of  taxes  and  in  excliange  for  the  later  notes.®*  Before  this, 
in  1776,  an  act  had  been  passed  which  made  all  bills  of  credit  issued 
by  the  Continental  Congress  and  by  the  State  of  Pennsylvania  legal 
tender.®®  Several  issues  of  bills  of  credit  were  authorized  after  the 
Revolution  and  were  redeemed  by  acts  passed  before  the  end  of  the 
century.  A hnal  act  was  passed  in  1805  which  provided  that  all  bills 
outstanding  and  not  paid  into  the  Treasury  before  January,  1806, 
should  be  forever  irredeemable. 

During  the  colonial  period  many  attempts  were  made  by  the  Board 
of  Trade  to  hx  rates  for  the  various  gold  and  silver  coins,^!  but  without 
much  success.  In  1743  seventy-five  Philadelphia  merchants  made  an 
agreement  whereby  English  guineas,  French  guineas,  Portuguese  coins, 
Dutch  or  Guinea  ducats,  German  Carolines,  Arabian  chequins,  French 
pistoles,  Spanish  pistoles,  and  other  gold  and  silver  coins  were  to  be 
received  at  a definite  and  fixed  value.  This  agreement,  published  in 
the  newspapers,  was  in  force  for  three  years. From  time  to  time, 
tables  of  foreign  coins  and  their  value  were  used."*®  The  medley  of 
foreign  gold  and  silver  coins  remained  in  circulation  well  into  the  be- 
ginning of  the  nineteenth  century.'^'* 

Throughout  the  entire  period,  payment  was  often  made  by  means 
of  exchanges  of  goods.  In  many  places  this  was  restricted  to  American 
manufactures.^®  In  the  more  remote  regions,  the  chief  mediums  of 
exchange  were  peltries,  furs,  hides,  and  skins.^®  Whiskey  was  a com- 

^^New  York  Gazette,  March  13,  1726. 

Mitchel  and  Flanders,  Statutes  at  Large,  V,  c.  412,  section  7. 

=^Ibid.,  IX,  c.  791. 

^Ubid.,  c.  728. 

*'^Ibid.,  XVII,  c.  2623,  section  3. 

See  “Catalogue  of  Papers  Relating  to  Pennsylvania  and  Delaware,”  Historical 
Society  of  Pennsylvania,  Memoirs,  IV  (1850)  , 231-385. 

Pennsylvania  Gazette,  September  16,  1742. 

“John  Rowlett’s  Tables  of  Coins,  Pittsburgh  Gazette,  June  7,  1800. 

“Cooper,  Some  Information  Respecting  America,  p.  145;  Cramer’s  Pittsburgh 
Almanack,  1812. 

Pennsylvania  Gazette,  April  27,  1791. 

“Doddridge,  Notes  on  the  Western  Parts  of  Virginia  and  Pennsylvania,  p.  147; 
Schoepf,  Travels,  I,  222. 


PROGRESS  OF  THE  IRON  INDUSTRY 


157 


mon  medium  of  exchange  in  the  west  during  the  latter  part  of  the 
century, although  iron  was  exchanged  for  beef,  pork,  linen,  linsey, 
and  sugar  as  well  as  for  whiskeyd* 

In  return  for  much  of  the  iron  sold,  therefore,  the  ironmasters  re- 
ceived merchandise,  provisions,  and  supplies  which  could  be  used  on 
the  plantations.  For  example,  John  Taylor  of  Sarum  Iron  Works  sent 
a shipment  of  bar  iron  to  Philadelphia  to  be  sent  to  Boston.  He 
ordered  “the  returns  to  be  made  in  Oil,  Loaf  Sugar  and  Rum  or  such 
other  goods’’  which  he  could  use  on  his  plantation.-*®  The  ironmasters 
in  the  Schuylkill  Valley  and  neighboring  regions  exchanged  some  of 
their  iron  for  needed  commodities  with  the  merchants  of  Philadelphia. 
In  the  central  and  western  sections,  exchange  was  made  with  merchants 
in  the  boroughs  and  large  villages.®® 

When  currency  was  received  by  the  ironmasters,  whether  in  part 
payment  or  entire  payment  for  iron,  a variety  of  money  usually  changed 
hands.  The  following  illustration  is  one  of  hundreds.  For  a small 
amount  of  iron  sold  at  Colebrookdale  in  1739,  Thomas  Potts  received 
a note  for  £6,  three  ounces  of  gold  at  thirty-five  shillings  per  ounce, 
paper  money  valued  at  £33-15-0,  and  copper  pence  to  the  amount  of 
£2-1 0-0. Even  in  Philadelphia,  merchants  received  a variety  of  coins. 
In  1786  Henry  Drinker  received  the  following  in  payment  for  a bill: 


2 Doubloons  or  8 Spanish  Pistoles 

1 whole,  30  half  and  1 quarter  Joe 
43  whole,  2 half  and  1 English  guinea 
5 whole  and  1 half  Er.  guinea 

2 whole  and  1 half  Caroline 


( 28/-)  £11-4-0 
(120/-)  £97-10-0 
( 35/-)  £77-8-9 
( 34/6)  £ 9-9-9 
( 35/-)  £ 4-7-6 

Owing  to  the  lack  of  ready  money,  John  Hayden,  the  ironmaster  of 
Fairfield  Furnace  in  the  western  country,  issued  notes  or  bills  of  credit 
of  his  own  for  one  year  in  denominations  from  one  to  ten  dollars.  He 
asked  the  public  to  accept  this  currency  at  the  same  rate  as  gold  and 
silver  in  return  for  what  he  had  done  in  providing  it  on  for  the  western 
pioneers.  “I  have  spent,’’  he  declared,  “upwards  of  a thousand  nights 
at  hand  labor  while  others  were  taking  their  ease  in  bed,  beating  off 


"Pittsburgh  Gazette,  November  2,  1793. 

*®The  Union.  December  1.  1800;  Tree  of  Liberty,  March  13,  1803. 

Papers  of  John  Tavlor,  Folio  Book  A,  p.  138. 

“Such  merchants  dealt  in  a variety  of  goods.  Stoves,  grates,  cast-iron  wares, 
and  bar  iron  could  usually  be  obtained  at  such  places  of  business.  For  example, 
see  advertisements  in  the  Uriion,  December  1,  1800. 

Potts  \ranuscripts,  Colebrookdale  1735  (1735-1747),  p.  328. 

“^Drinker  Letter  Book,  1786-1790,  p.  84,  Henry  Drinker  to  George  Bowne,  9th 
10th  month,  1786  (December  9,  1786). 
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James  Logan  Fireback 


ice  from  tlie  wheels  and  keeping  business  going;  my  furnace  blows 
almost  witliout  ceasing:  metal  can  l^e  had  at  all  times  at  reasonable 
terms. He  hoped  to  secure  in  this  manner  four  or  five  thousand 
pounds  to  buy  stock,  supplies,  and  provisions  for  his  plantation  for 
the  ensuing  year.  This  enterprising  ironmaster,  however,  continued 
but  a few  years  and  then  became  bankrupt. 

The  successes  and  failures  of  certain  indi\idual  ironmasters  have 
been  discussed  in  a previous  chapter.  It  remains  here  to  trace  the 
gradual  develo|rmcnt  of  the  industry  as  a whole  to  the  time  of  the 
Revolution;  the  impetus  given  to  the  production  of  iron,  especially 
munitions,  during  the  struggle  with  the  mother  country;  the  increased 
activity  in  the  period  following  the  Treaty  of  1783;  the  establishment 
of  the  industry  in  the  west;  and  the  rapid  development  of  secondary 
iron  manufactures  throughout  the  State.  The  early  period  was  one 

Pittsburgh  Gazette,  January  30,  February  6,  1801;  Tree  of  Liberty,  March  7, 
1801. 
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of  gradual  growth.  The  last  decade  or  more  of  the  century  witnessed 
the  establishment  of  many  works  in  all  parts  of  the  State,  even  in  the 
frontier  country  of  the  west.  The  period  of  rapid  development  during 
the  latter  part  of  the  century  occurred  at  the  same  time  as  the  period 
of  prosperity  and  expansion  in  the  English  iron  industry,  which  fol- 
lowed the  changes  in  the  technical  processes  of  ironmaking  in  that 
country  during  the  Industrial  Revolution.  The  English  inventions  in 
general,  howe\er,  were  not  taken  over  by  American  ironmasters,  and 
the  old  methods  continued  for  many  years  after  the  century  closed. 

During  the  early  years  of  the  Pennsylvania  iron  industry,  from  1716 
w'hen  the  first  bloomery  was  built  until  after  the  middle  of  the  century, 
the  ironworks  were  confined  largely  to  eastern  Pennsylvania.®^  These 
years,  when  pioneer  ironmasters  such  as  the  Rutters,  Potts,  Nutts,  and 
others  were  establishing  the  industry,  were  on  the  whole  years  of  pros- 
perity. There  was  little  competition;  good  ores,  forests,  and  water 
power  were  plentiful;  and  iron  for  a variety  of  uses  was  in  demand. 
Pig  iron  sold  as  high  as  fS  a ton  in  1728  at  the  furnaces.  In  Phila- 
delphia the  price  was  £10  to  £11  a ton.  By  1740  it  was  down  to  £5  a 
ton  at  the  furnaces  and  £7  a ton  in  Philadelphia.  There  was  little 
change  in  1750,  although  in  1760  it  was  selling  at  £7  a ton  at  the 
furnaces  and  £9  a ton  in  Philadelphia.®®  The  greatly  increased  price 
of  pig  iron  in  Philadelphia  compared  to  the  price  at  the  furnace  was 
due  to  the  high  cost  of  transportation. 

Hermelin  gives  the  cost  of  production  in  1783,  when  pig  iron  was 
selling  at  £8  to  £9  a ton  in  Philadelphia,  as  follows; 

At  the  ^Varwik  [Warwick]  blast  furnace  in  Pennsylvania, 
the  figures  are  . . . for  one  week’s  production: 

Pounds  Shillings 


45  tons  of  ore  at  10  shil[lings  per  ton] 

22 

10 

70  loads  of  coal  at  25  shillings  per  load] 

91 

4 tons  of  limestone  at  14  shillings  per  ton] 

2 

16 

Wages  for  smelters  and  laborers 

17 

15 

Clerical  expense,  materials  and  repairs 

4 

10 

Total 

138 

11 

^*The  ironworks  up  to  the  close  of  the  French  and  Indian  War  in  1763  lay 
within  a radius  of  .se\ent\  miles  of  Philadelphia,  .\crelius,  Xew  Szveden,  p.  169. 

"Potts  Manuscripts  II.  Pine  Forge  1733  (1733-1750),  21.  166;  New  Pine  Forge 
Ledger  B,  1762-1763,  p.  113.  For  an  excellent  study  of  colonial  prices,  see  A. 
Bezanson,  R.  D.  Gray,  and  M.  Hussey,  Prices  in  Colonial  Pennsylvania  (Phila- 
delphia. 1935),  Chapter  VI. 
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This  makes  the  tost  of  production  4 pounds  12  shillings] 
per  week  for  30  tons  of  pig  iron.  [The  cost]  at  the  Hopewell 
blast  furnace  is  about  the  same,  but  at  the  Cornewall  [Corn- 
wall] blast  furnace  slightly  less,  so  that  pounds  [per  ton] 
are  on  an  average  tlte  cost  of  production  in  Pennsylvania. ^6 


The  price  of  bar  iron  varied  from  time  to  time.  In  1740  bar  iron 
sold  in  the  Philadelphia  market  at  £30  a ton.  In  1750  the  price  was 
£27  a ton,  in  1760  £32  a ton,  in  1765  £25  a ton,  and  in  1772  £28 
to  £30  a ton.®'^ 


Hermelin  states  that  during  the  Revolution  the  selling  price  of  bar 
iron  doubled,  but  by  1783  it  had  returned  to  normal.  His  figures  on 
the  cost  of  production  are  as  follows: 


Pounds 


27  hundred  weights  pig  iron  at  di/g  pounds 
Pennsylvania]  money  6 

41/2  loads  of  coal  at  100  bushels  [per  load] 
at  1 pound,  6 shil[lings]  5 

Wages  for  forging  4 

Clerk  1 

Buildings,  interest  on  stock  supply  and  ex- 
tra expenses  2 

Cost  of  transportation  1 


Shillings 

I1/2 

17 


15 


Total 


20  131/2 


At  this  time,  the  price  of  bar  iron  in  Philadelphia  was  £27  to  £30 
a ton.^*  In  the  years  that  followed,  prices  went  higher. From  1789 
to  the  end  of  the  century,  pig  iron  was  quoted  in  the  Philadelphia 
market  at  £8  a ton,  and  bar  iron  from  £26  to  £27  a ton.  Castings 
brought  £22  to  £30  a ton,  sheet  iron  £60  to  £65  a ton,  and  nail  rods 
£33  a ton.60 

By  the  middle  of  the  eighteenth  century,  many  furnaces,  bloomeries, 
refinery  forges,  and  other  types  of  iron  works  had  been  built  in  Penn- 
sylvania, and  the  Province  was  beginning  to  attain  industrial  leader- 
ship over  the  other  colonies.  Acrelius,  writing  just  after  the  midway 
point  of  the  century  had  been  passed,  wrote  that  “Pennsylvania  in  re- 


Hermelin,  Mines,  p.  621.  It  is  hard  to  believe  Hermelin’s  estimate  that  from 
forty-five  tons  of  ore,  thirty  tons  of  pig  iron  could  be  produced.  About  two  tons 
of  ore  usually  made  one  ton  of  pig  iron. 

^"Bezanson,  Gray,  and  Hussey,  Prices,  Chapter  VI. 

Hermelin,  Mines,  p.  67. 

“ Schoepf,  Travels,  I,  199. 

“’“Philadelphia  Prices  Current,”  Columbian  Magazine,  III  (July,  1789),  p.  387; 
“Philadelphia  Prices— Current,”  Universal  Asylum  and  Columbian  Magazine,  II 
(January,  1791)  , 63. 
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gard  to  its  iron  works  is  the  most  advanced  of  all  the  American  colonies. 
When  New  Jersey  is  added  to  it,  one  can  say  that  from  the  Delaware, 
the  greatest  part  of  the  iron  in  America  is  taken. Complying 
with  the  provisions  of  an  act  of  Parliament  requiring  an  account  of 
the  bar  iron  made  in  the  Province  between  Christmas,  1749,  and  Jan- 
uary 5,  1756,  Governor  Denny  reported  the  output  of  eight  forges  and 
stated  that  two  forges  had  not  yet  sent  in  their  records.  Whether  from 
lack  of  knowledge  or  evasion,  Denny  did  not  report  all  the  forges  in 
the  Province. Beside  those  he  named,  others  were  in  operation.  The 
account  books  and  records  of  Tulpehocken  Eisenhammer,  Durham 
Forges,  Hopewell  Forge,  Sarum  Forge,  and  others®^  show  clearly  that 
these  forges  were  turning  out  bar  iron  at  this  time.®'*  Parliament  also 
required  a statement  of  the  amount  of  pig  iron  made  for  the  same 
period,  but  Governor  Denny  made  no  returns.®® 

The  amount  of  iron  exported  from  Pennsylvania  down  to  the  middle 
of  the  century  was  small,  almost  negligible.®®  The  bar  iron  made  in 
the  colony  was  worked  into  the  needed  implements  and  wares  which 
were  used  in  Pennsylvania  and  the  neighboring  regions.  After  1750 
Pennsylvania  pig  iron  was  sent  to  New  England  forges,  w'hile  pig  iron 
and  bar  iron  were  exported  to  England  and  to  the  West  Indies  in 
increasing  quantities.®'*  While  iron  was  made  an  enumerated  com- 
modity in  1764,®®  the  law  had  little  effect  on  the  Pennsylvania  market, 
since  direct  exportation  was  permitted  to  all  parts  of  America,  Asia, 
and  Africa. 

No  accurate  record  can  be  given  of  all  the  iron  exported  from  Penn- 
sylvania to  England.  Much  pig  iron  was  sent  from  the  Cornwall  Works, 
and  from  other  works  in  the  same  region,  down  the  Susquehanna 
River.  This  iron  was  exported  from  points  in  Maryland.®®  This  partly 

Acrelius,  h’ezu  Sweden,  p.  164. 

®-Pine,  Pool,  Glasgow,  Coventry,  Helmstead,  Windsor,  Union,  and  Pottsgrove 
forges  were  reported.  See  Mary  .Alice  Hanna,  Trade  of  the  Delaware  District  Before 
the  Revolution  (Smith  College  Studies,  1917)  , p.  258. 

“Historical  Society  of  Pennsylvania,  Tulpehocken  Eisenhammer  .Account  Books, 
1754-1757;  Durham  Ledgers,  .\ccount  Book  of  William  Bird,  pp.  105  ff.,  passim; 
Papers  of  John  Taylor,  Folio  Book  ,A,  p.  140. 

See  Appendix  A for  a list  of  forges. 

’’^Pennsylvania  Archives,  First  Series,  III,  273. 

“ The  furnace  ledgers  show  records  of  small  amounts  shipped  to  England  and 
the  West  Indies  during  the  period  before  1750.  Potts  Manuscripts,  Colebrookdale 
Ledgers. 

Acrelius,  New  Sweden,  p.  169. 

“4  George  III,  c.  15. 

® Acrelius,  New  Sweden,  p.  165. 
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accounts  for  the  relatively  large  amounts  credited  in  the  Custom  House 
Papers  to  Maryland  and  Virginia,  which  were  always  connected  in  the 
reports.  Records  evidently  were  not  kept  of  the  separate  shipments 
from  Pennsylvania  by  way  of  the  Susquehanna  River  to  Maryland. 

During  the  decade  of  the  sixties,  and  through  the  seventies  until 
the  Revolution  cut  off  all  exports,  Pennsylvania  became  the  leading 
colony  in  the  export  of  bar  iron  to  England.  From  April  5,  1765,  to 
.April  5,  1766,  Pennsyhania  exported  882  tons  of  bar  iron,"'^  while  the 
total  amount  exported  by  all  the  colonies  did  not  exceed  1,200  tons. 
Reside  this,  during  the  same  period  813  tons  of  pig  iron  and  about 
twenty  tons  of  hoops  were  shipped  from  Philadelphia. In  the  records 
for  each  of  the  years  1771,  1772,  and  1773,  exports  of  Pennsylvania 
pig  and  bar  iron  are  combined.  In  1771  a total  of  2,358  tons  of  iron 
and  about  forty  tons  of  hoops  left  Pennsylvania,'^-  out  of  a total  of 
7,500  tons  from  all  the  colonies.  In  1772  a total  of  2,205  tons  of  iron 
was  exported  from  Pennsylvania,'^'*  in  contrast  with  4,690  tons  of  iron 
from  all  the  colonies,  in  1773  when  the  colonies  exported  3,774  tons 
of  iron,  Pennsylvania  shipped  1,564  tons  of  it  and  about  thirty  tons 
of  hoops. 

Down  to  the  period  of  the  Revolution,  the  iron  industry  of  Penn- 
sylvania had  achieved  a normal  growth.  The  wars  of  the  eighteenth 
century  had  but  slightly  influenced  its  development  to  this  time. 
Munitions  and  weapons  of  war  for  colonial  w'ars  had  been  brought 
over  from  England,  although  colonial  furnaces  had  occasionally  cast 
cannon  and  shot.'^-'*  A more  settled  mode  of  living;  the  growth  of  pop- 
ulation. of  towns,  of  w'eahh  to  a limited  degiee;  and  the  resultant  need 
and  demand  for  ironware  brought  about  industrial  activity  from  the 
years  following  closely  upon  the  Treaty  of  Utrecht  over  the  period 
to  the  beginning  of  the  struggle  that  led  to  the  independence  of  the 
colonies.  .Although  Pennsylvania  w'as  one  of  the  last  of  the  thirteen 
original  colonies  to  Ire  established,  she  made  progress  very  rapidly  in 
agriculture,  commerce,  and  manufacturing.'^® 

The  development  of  the  iron  industry  in  the  colonies  made  possible 
the  success  of  the  separation  from  tlie  mother  country.  If  the  industry 

Pennsylvania  Chronicle,  March  16-23,  1767;  Cf.  Scrivenor,  History  of  the  Iron 
Trade,  Appendix,  p.  343. 

’’'^Pennsylvania  Chronicle,  March  16-23,  1767. 

’’^Pennsylvania  Magazine,  February  1775,  pp.  72-73. 

Ibid.;  Cf.  Scrivenor,  History  of  the  Iron  Trade,  Appendix,  pp.  343-344. 

Pennsylvania  Magazine,  February,  1775,  pp.  72-73. 

” Rosengarten,  ".-Vchenwall's  Observations,”  14. 

Coxe,  United  States,  pp.  57  ff. 
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had  not  reached  such  a high  stage  of  development,  the  colonists  would 
have  been  helpless  in  the  struggle.  One  of  the  outstanding  factors 
which  led  to  the  successful  terminus  of  the  struggle,  the  importance 
of  which  cannot  be  overestimated,  was  the  colonial  iron  industry  which 
turned  out  cannon,  shot,  and  munitions  for  the  patriot  troops,  as  well 
as  iron  and  steel  for  weapons  which  were  used  in  the  campaigns  of 
the  Revolution. 

.\s  early  as  1770  the  Provincial  .Assembly  of  Pennsylvania  had  defied 
Great  Britain’s  prohibition  of  the  erection  of  steel  furnaces  by  encour- 
aging steel  making.'^"  With  the  outbreak  of  the  struggle  the  Provincial 
Convention  recommended  to  the  inhabitants  of  Pennsylvania  the  man- 
ufacture of  steel,  iron,  wire,  and  tin  plate, while  the  Continental 
Congress  contracted  with  Whitehead  Humphreys  for  the  manufacture 
of  steel  which  was  to  be  used  for  making  weapons  of  war.'^” 

Most  of  the  furnaces  of  eastern  Pennsylvania  made  cannon,  shot, 
and  munitions  for  the  Revolutionary  War.  Oley  Iron  WMrks,  "Wmc- 
wick  Iron  Works,  Reading  Iron  Works,  Durham  Iron  W’orks,  Berkshire 
Furnace,  Codorus  Iron  \Vorks,  Mary  .\nn  Furnace,  and  others  pro- 
vided the  Continental  cannoneers  with  munitions.^®  At  Cornwall  Iron 
WMrks,  munitions  and  salt  pans  were  made.  With  the  supplv  of  salt 
cut  off,  the  need  of  salt  for  salting  meats,  curing  fish,  and  for  various 
domestic  uses  became  acute.  Salt  works  were  established  on  the  Jersey 
coast  making  salt  from  sea  water.  Thousands  of  salt  pans  were  cast 
at  the  furnaces.®!  At  the  Carlisle  .Armory  attempts  w'ere  made  to  forge 
cannon  from  bar  iron  gads,®-  but  without  much  success. 

.As  was  natural,  industrial  activity,  especially  the  manufacture  of 
munitions  and  supplies  for  the  army,  greatly  increased  during  the 
war.  Not  only  were  iron  cannon  cast,  but  bra.ss  cannon  w'ere  also 
made.®®  .Air  furnaces  were  erected  during  the  emergency  to  cast  iron 

Votes  of  Assembly,  VI,  200,  228;  Pennsylvania  Chronicle,  October  21,  1772; 
Pennsylvania  Packet,  October  26,  1772;  Pennsylvania  Packet  Supplement,  January 
18.  1773. 

Peter  Force,  ed.,  American  Archives,  Fourth  Series,  I,  1170-1171. 

Ford  and  Hunt,  lournals  of  the  Continental  Congress  (Washington,  1908), 
X,  56,  65. 

Pennsylvania  State  .\rchives,  Furnace  Manuscripts;  Colonial  Records,  Pennsyl- 
vania, X,  297,  412,  530;  XV,  229;  Pennsylvania  Archives,  First  Series,  IV,  721,  735, 
738;  V',  31,  36,  62,  64;  Second  Series,  I,  485,  487;  Berkshire  Furnace  Ledgers. 

Colonial  Records,  Pennsylvania,  XI,  335. 

®^Schoepf,  Travels,  I.  215. 

^Pennsylvania  Archives,  First  Series,  IV,  731-732;  V,  369;  Second  Series,  I,  508, 
574-576;  Fourth  Series,  III.  610;  Colonial  Records,  Pennsvlvania,  X,  627;  XI,  5, 
6,  7,  20. 
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cannon  from  pig  iron  or  old  metal. Boring  mills  were  established.®^ 
A Provincial  gun  lock  factory  was  set  up,®®  and  the  armory,  estab- 
lished about  1761  at  Carlisle,®'  which  later  became  known  as  Wash- 
ingtonburg,  turned  out  swords,  pikes,  and  weapons  of  various  kinds  as 
well  as  muskets.®®  Contracts  were  made  for  arms  and  muskets  in  Phila- 
delphia, Lancaster,  York,  Bedford,  and  many  other  places.®®  A sheet 
iron  plant  was  built  in  Philadelphia  by  Murray,  Griffin  and  Bullard  in 
1776  where  camp  kettles,  blaze  pans,  frying  pans,  stew  pans,  tea  ket- 
tles, and  other  ironware  could  be  obtained.®®  Several  forbidden  plat- 
ing mills,  slitting  mills,  and  steel  furnaces  were  erected.®^ 

The  years  immediately  following  the  Peace  of  Paris,  which  brought 
the  war  to  a close  and  gave  the  colonists  their  liberty,  were  years  of 
reconstruction  and  depression.  With  the  return  of  prosperity  about 
1787,  the  Pennsylvania  iron  industry  witnessed  a remarkable  expan- 
sion. In  1794  Tench  Coxe  estimated  that  “taking  into  the  calculation 
the  extent  and  number  of  the  existing  furnaces  and  forges  of  Penn- 
sylvania, the  new  iron  works  of  the  last  seven  years  are  equal  to  one 
half  of  all  those,  which  had  been  erected  in  the  State  during  and 
before  the  year  1787.”®®  With  but  few  exceptions,  all  the  older  works 
were  in  operation,  and  this  period  of  prosperity  and  rapid  expansion 
continued  until  after  the  end  of  the  century. 

During  this  new  industrial  era,  many  slitting  mills  were  established. 
It  was  estimated  in  1794  that  the  Pennsylvania  slitting  mills  then  in 
operation  cut  and  rolled  1,500  tons  of  slit  iron  for  making  nails.®® 
Steel  works  were  also  built,  and  attempts  were  made  to  obtain  steel 

^Colonial  Records,  Pennsylvania,  X,  462,  500,  641;  Pennsylvania  Archives, 
First  Series,  VIII,  456. 

^Pennsylvania  Archives,  Second  Series,  I,  485;  Colonial  Records,  Pennsylvania, 
X,  533,  641,  648. 

Colonial  Records,  Pennsylvania,  X,  506;  Pennsylvania  Archives,  First  Series, 
IV,  712. 

^’John  Penn  to  James  Young,  January  28,  1764,  Rupp,  History  of  Dauphin, 
Cumberland  . . . Counties,  p.  401. 

**  Schoepf,  Travels,  I,  215. 

^Pennsylvania  Archives,  First  Series,  IV,  708,  712,  717,  111',  VI,  453,  475,  633; 
Colonial  Records,  Pennsylvania,  X,  290. 

Pennsylvania  Evening  Post,  September  12,  1776,  April  24,  1777. 

Potts  Manuscripts  LXX,  Pine  Forge  1774  (1744-1781),  78,  109,  130,  170,  188, 
249;  LXXIII,  Pine  Forge  1781  (1781-1782),  10,  18. 

Coxe,  United  States,  p.  490. 

Ibid.,  p.  144. 
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by  the  German  method  of  smelting. Air  furnaces  were  built.®®  Tin 
plate  works  sprang  up,®®  but  attempts  at  drawing  wire,  which  began 
as  early  as  1775,  were  all  failures.  Until  after  the  close  of  the  century, 
almost  all  the  wire  used  came  from  Europe. 

The  manufacture  of  ironware  and  secondary  iron  products  of  all 
kinds  received  a major  impetus  after  1787  and  on  through  the  begin- 
ning of  the  nineteenth  century.  A great  quantity  of  iron  was  used 
in  shipbuilding,  in  the  form  of  spikes,  nails,  chain  plates,  and  rudder 
iron.  From  the  first  days  of  Quaker  settlement,  vessels  of  various 
types  had  been  built  along  the  Delaware,  and  were  still.  John  Old- 
mixon  pointed  out  the  extent  of  the  industry  at  Philadelphia,  New 
Castle,  and  at  other  ports.®^  At  Marcus  Hook,  shipbuilding  yards 
were  supplied  with  iron  from  the  Sarum  Iron  Works  not  far  away.®® 
Large  boats  were  built  even  in  inland  towns  such  as  Reading.®®  Tench 
Coxe,  writing  in  the  last  decade  of  the  century,  stated  that  shipbuilding 
in  Philadelphia  exceeded  that  of  most  parts  of  the  world. i®®  For  pur- 
poses of  shipbuilding,  Pennsylvania  iron  was  preferred  to  European 
because  of  its  pliability  and  extraordinary  toughness. ^®^ 

Long  before  the  Revolution,  iron  manufactures  of  all  kinds  had 
been  developed  in  different  localities.  Most  secondary  iron  products 
were  made  by  blacksmiths.  In  1788  there  were  214  blacksmiths  in 
Philadelphia  alone,  while  large  and  small  blacksmith  shops  could  be 
found  in  all  parts  of  the  State,  i®®  Such  communities  as  Germantown 
and  Lancaster  had  become  noted  as  manufacturing  centers.  Lancas- 
ter, for  instance,  before  the  century  closed  had  twenty-five  blacksmiths 
and  whitesmiths,  six  wheelwrights,  four  tinners,  seven  gunsmiths,  and 
seven  nailmakers,  beside  silversmiths,  potters,  and  all  types  of  artisans. 
In  1786  there  were  seventeen  furnaces,  forges,  rolling  and  slitting 


C.  B.  Montgomery  Collection  of  Manuscripts;  Philadelphia  Federal  Gazette, 
February  13,  1799. 

Freeman’s  lournal,  October  29,  1783,  May  26,  1784;  Independent  Gazetteer, 
.\ugust  14,  November  27,  1784;  Pennsylvania  Gazette,  August  5,  1789;  Pennsylvania 
Packet,  June  22.  1795,  September  4,  1797;  Philadelphia  Federal  Gazette,  January  21, 

1795,  July  31,  1798. 

Philadelphia  Federal  Gazette,  November  29,  1793,  .April  21,  1795,  September  1, 

1796. 

®^John  Oldmixon,  The  British  Empire  in  America  (London,  1741),  I,  xxiii,  318. 
“.Acrelius,  New  Sweden,  p.  143. 

Cazenove,  Journal,  pp.  37-38. 

™ Coxe,  United  States,  pp.  71-72. 

Ebeling,  Die  Vereinter  Slaaten  von  Nordameriha,  IV,  89;  .Acrelius,  New  Sweden, 
p.  167. 

Ebeling,  Die  Vereinter  Staaten  von  Nordamerika,  IV,  404. 
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mills  within  thirty-nine  miles  of  the  town.^o®  York  likewise  was  a 
manufacturing  center. In  the  western  towns  of  Huntingdon,  Bed- 
ford, Pittsburgh,  and  \Vashington,  artisans  of  all  kinds  could  be  found, 
including  blacksmiths,  w’hitesmiths,  nailers,  tinners,  wheelwrights,  and 

gunsmiths. 105 

Soon  after  the  Revolution,  Pennsylvania  iron  could  be  obtained 
again  in  the  London  market.  But  the  amounts  of  pig  iron  and  bar 
iron  exported  from  the  State  w'ere  much  less  than  in  the  years  before 
the  break  with  the  mother  country.  For  the  year  ending  September 
30,  1792,  there  were  exported  from  Pennsylvania  797  tons  of  pig  iron, 
but  only  tw'enty-one  tons  of  bar  iron,  the  large  amount  of  iron  pro- 
duced at  this  time  being  used  in  iron  manufactures  within  the  State. 
In  addition,  for  the  same  year,  40  casks  of  nails,  19  anchors,  16  can- 
non, 740  shot,  70  tons  of  castings  and  seven  and  one  half  tons  of  hoops 
left  Philadelphia  for  different  parts  of  the  world. i®*’  By  the  last  dec- 
ade of  the  century,  the  dependence  upon  Europe  for  many  articles 
had  almost  come  to  an  end.  Less  steel  than  ever  was  imported,  and 
nails,  together  with  wmol  and  cotton  cards,  were  being  exported  in 
increasing  quantities. 

Large  amounts  of  iron  from  England  and  from  the  Baltic  countries 
were  imported  to  be  manufactured  into  iron  products.  In  1790,  St. 
Petersburg  alone  sent  to  the  United  States  1,288  tons  of  bar  iron  and 
more  than  forty  tons  of  hoops  and  nail  rods.^®^  The  bar  iron  imported 
from  foreign  countries  during  this  period  is  proof  of  the  remarkable 
development  of  secondary  iron  manufactures. 

No  accurate  record  of  tlie  extent  of  the  Pennsylvania  iron  industry 
and  of  iron  manufacturing  appeared  until  the  census  of  1810.  At  that 
time  there  were  44  blast  furnaces,  78  forges,  6 air  furnaces,  4 bloom- 
eries,  18  rolling  and  slitting  mills,  50  trip  hammers  (plating  mills),  5 
steel  furnaces,  and  175  naileries  in  the  State. It  is  true  that  a num- 
ber of  these  were  built  after  1800.  But  the  majority  of  them  had  been 

““  Coxe,  United  States,  p.  313;  see  letter  showing  extent  of  manufactures  of 
Lancaster  in  Pennsylvania  Gazette,  June  14,  1770;  also  Schoepf,  Travels,  II,  10  ff.; 
S.  M.  Seller,  “Lancaster's  Bid  for  the  National  Capital,”  Lancaster  County  Historical 
Society,  Papers,  II  (1897-1898),  240. 

“‘Schoepf,  Travels,  11,  20. 

Coxe,  United  States,  p.  311. 

^’’oibid.,  p.  415. 

W.  Barton,  “Remarks  on  the  State  of  .\merican  Manufactures  and  Commerce,” 
American  Museum,  VII  (1790)  , 287-292. 

Coxe,  United  States,  pp.  145-146. 

“Digest  of  Manufactures  Communicated  to  the  Senate,  on  the  5th  of  January, 
1814,”  American  State  Papers:  Finance,  II  (IV'ashington,  1852),  695. 
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erected  and  were  in  operation  long  before  the  close  of  the  eighteentli 
century.  By  that  time  the  industry  had  been  well  established,  although 
its  fundamental  characteristic  was  its  scattered  nature,  ironworks  and 
iron  manufacturers  being  found  in  a large  number  of  sections  of  the 
State. 
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APPENDIX  B 

Height  and  Size  of  Eighteenth-Century  Furnaces 


Name  of 

Size  of 

Furnace 

County 

Height 

Bosh 

Pine  Grove 

Cumberland 

33 

Eeet 

8>/2  feet 

Huntingdon 

Huntingdon 

32 

** 

8 

Union 

Fayette 

32 

(4 

9 

Mary  Ann 

Berks 

30 

44 

7 

Oley 

Berks 

30 

44 

9 

Sally  Ann 

Berks 

32 

8 

Joanna 

Berks 

28 

'* 

71/2  “ 

Hopewell 

Berks 

35 

44 

61/2  " 

Warwick 

Chester 

30 

44 

71/2  “ 

Mount  Hope 

Lancaster 

27 

44 

7 

Colebrook 

Lebanon 

30 

44 

9 

Cornwall 

Lebanon 

30 

44 

9 

Centre 

Centre 

35 

44 

8 

Fairchance 

Fayette 

35 

“ 

9 

Red  Stone 

Fayette 

30 

“ 

8 

Alden’s  Appeal  Record,  Coleman  vs.  Brooke,  p.  269. 

APPENDIX  C 

Statement 

of  Iron  Made 

at  Cornwall 

Furnace 

Days  out 

Pig  Iron  and 

Year 

of  Blast 

Castings 

April  1,  1766 

to  March 

31,  1767 

945  tons 

14  cwt. 

1767 

“ 

1768 

86 

862  “ 

11  “ 

1768 

<4 

1769 

72 

750  “ 

14  “ 

1769 

<« 

1770 

30 

908  “ 

15  “ 

1770 

1771 

90 

861  “ 

5 “ 

1771 

<< 

1772 

691  " 

1 “ 

" 1772 

(« 

1773 

1773 

«( 

1774 

83 

744  “ 

2 " 

1774 

1775 

“ 1775 

1776 

1776 

1777 

353  " 

1777 

** 

1778 

488  “ 

8 “ 

1778 

“ 

1779 

183  “ 

1779 

1780 

70  “ 

1780 

1781 

263  “ 

7 “ 

1781 

1782 

186  “ 

15  “ 

1782 

1783 

361  “ 

11  “ 

1783 

1784 

434  “ 

15  “ 

1784 

1785 

285  “ 

12  “ 

1785 

1786 

483  “ 

10  “ 

1786 

“ 

1787 

175 

468  “ 

19  “ 

1787 

“ 

1788 

147 

507  “ 

11  " 

1788 

1789 

188 

650  “ 
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APPENDIX  C-Continued 


Days  out 

Pig  Iron  and 

Year 

of  Blast 

Castings 

April  1,  1789 

to  March 

31,  1790 

73 

560  tons 

1790 

1791 

134 

595  “ 10  cwt. 

1791 

1792 

80 

643  “ 

1792 

1793 

724  “ 

1793 

1794 

844  “ 

1794 

tt 

1795 

845  “ 12  “ 

1795 

n 

1796 

865  “ 

“ 1796 

(« 

1797 

930  “ 

1797 

t < 

1798 

796  “ 

1798 

1799 

45 

1,347  “ 

1799 

1800 

34 

1,457  “ 18  “ 

Alden’s  Appeal 

Record,  Coleman  vs. 

Brooke,  p.  157. 

APPENDIX  D 

Statement  of  Iron  Made  at  Elizabeth  Furnace 


Pig  Iron  and 

Length  of 

Average 

Year 

Castings 

Blast 

per  Week 

1780 

269  tons 

5 cwt. 

20  weeks 

13.5  tons 

1781 

358  ■■ 

15  “ 

23  “ 

15.5  “ 

1782 

413  “ 

15  “ 

26  “ 

16 

1783 

526  “ 

17  “ 

28  “ 

19 

1784 

461  “ 

17  “ 

23 

20 

1785 

558  “ 

2 “ 

22 

25 

1786 

459  “ 

2 “ 

15  “ 

30 

1787 

664  “ 

22  “ 

30 

1788 

651  “ 

15  “ 

31  “ 

21 

1789 

717  “ 

7 “ 

32  •• 

23 

1790 

753  “ 

16  “ 

30  “ 

25 

Alden’s 

Appeal  Record,  Coleman  vs.  Brooke,  p. 

134. 

APPENDIX  E 

Statement  of 

Iron  Made  at 

Colebrook 

Furnace 

Year 

Pig  Iron 

Castings 

Total 

1797 

1,069  tons 

75  tons 

1,144  tons 

1798 

1,200  “ 

63  “ 

1,263  “ 

1799 

1,317  " 

68  “ 

1,385  " 

1800 

1,466  “ 

47  “ 

1,513  “ 

Alden’s 

Appeal  Record,  Coleman  vs.  Brooke,  p. 

134. 
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APPENDIX  F' 

Articles  of  Copartnership  indented  made  & agreed  upon  this  Ninth  Day 
of  June  in  the  Year  of  our  Lord  One  thousand  seven  hundred  and  sev- 
enty two  By  and  between  Mark  Bird  Esqr.  William  Dewees  junr.  and 
Joseph  Potts  all  of  the  County  of  Philadelphia  Iron  masters  in  manner 
following:  that  is  to  say  Imprimis  That  the  said  Parties  from  the  Day 
of  the  Date  hereof  for  and  during  the  Space  of  six  consecutive  Years 
shall  and  will  be  jointly  and  equally  concerned  in  the  making  or  Manu- 
facturing of  Barr  Iron  at  the  Forge  called  Glasgow  which  with  the 
Lands  thereto  belonging  they  have  purchased  of  Archibald  McCall. 
Item  that  the  said  William  Dewees  and  Joseph  Potts  shall  and  will  pay 
for  & advance  all  the  Stock  alive  and  Dead  necessary  for  carrying  on 
the  said  Forge  Works  except  the  Pigg  Iron  and  for  manageing  the 
Plantations  or  farms  on  the  said  Lands.  And  the  said  Mark  Bird  shall 
be  charged  in  the  Account  of  the  said  partnership  with  so  much  as  each 
of  the  said  William  Dewees  & Joseph  Potts  shall  have  advanced  towards 
the  cost  of  such  Stock  to  be  rendered  or  made  up  by  him  the  said 
Mark  Bird  in  Pigg  Iron  at  the  rate  herein  after  mentioned  Item  that 
the  said  Mark  Bird  shall  and  will  from  time  to  time  and  at  Times 
during  the  Continuance  of  the  said  Partnership  from  and  out  of  his 
Furnace  called  Hopewell  whilst  the  same  is  in  Condition  to  be  worked 
or  from  any  other  place  not  exceeding  twelve  Miles  distance  from 
Glasgow  Forge  (Colebrook  Dale  all  other  Coale  share  Metals  excepted) 
furnish  the  Company  of  Glasgow  Forge  with  as  many  Piggs  as  the  same 
Forge  is  able  to  wmrk  into  Barr  Iron  to  be  dilivered  when  called  for  at 
his  said  Hopewell  Furnace  Banck  or  at  such  other  place  as  aforesaid 
charging  the  Company  for  every  Ton  of  his  said  Pigg  Iron  with  one 
fourth  part  of  the  current  Market  price  of  Barr  Iron  in  the  City  of 
Philadelphia  and  two  Shillings  and  sixpence  over  and  above  such 
fourth  part  And  it  is  agreed  that  by  the  delivery  of  the  said  Pigg  Iron 
at  the  rate  aforesaid  the  Moiety  of  the  Stock  which  shall  have  been 
advanced  by  them  the  said  William  Dewees  8c  Joseph  Potts  as  aforesaid 
shall  be  first  made  up  or  ballanced  ami  from  thenceforth  for  all  future 
Deliveries  of  Pigg  Iron  the  said  Mark  Bird  shall  be  paid  at  the  rate 
aforesaid  out  of  the  Moneys  belonging  to  the  said  Company  whenever 
his  account  of  Piggs  delivered  shall  amount  to  Twenty  five  Ton  — Item 
That  when  there  is  no  Cash  belonging  to  the  said  Company  in  the 
hands  of  either  of  them  the  said  Partners  all  the  wages  and  dieting  of 


' Because  of  tlie  financial  diiriculties  connected  with  operating  ironworks,  agree- 
ments similar  to  the  above  were  common  during  the  eighteenth  century. 
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hired  Men  and  Servants  the  Repair  of  the  Works  and  other  incidental 
Charges  of  carrying  on  the  same  shall  be  immediately  as  it  is  wanted 
paid  & disbursed  by  all  the  said  parties  equally.  Item  that  all  the  Barr 
Iron  which  shall  not  be  sold  or  contracted  for  at  the  Forge  for  Country 
use  or  bartered  for  Goods  & chattled  to  the  use  of  the  Company  shall 
be  sent  to  the  store  or  Stores  of  the  said  Mark  Bird  in  the  city  of 
Philadelphia  whilst  he  shall  be  residing  here  to  be  sold  by  him  for  the 
Benefit  of  the  Partnership  and  for  his  trouble  he  shall  be  allowed  the 
sum  of  Twenty  Shillings  per  Ton  Commissions  on  the  whole  sale 
thereof.  Item  that  the  said  Joseph  Potts  whilst  he  shall  reside  at  Potts- 
grove  shall  attend  to  and  direct  the  Management  of  the  said  Forge 
and  Plantations  and  o\ersee  the  works  of  the  Persons  employed  therein 
and  especially  take  Care  of  the  Books  of  Accounts  Sc  Vouchers  of  the 
said  Partnership  so  that  the  same  may  be  kept  just  and  clear  and 
always  ready  for  the  access  and  Inspection  of  the  said  Partners.  And 
for  his  Trouble  in  the  Premises  the  said  Joseph  Potts  shall  be  allowed 
at  the  rate  of  One  hundred  and  thirty  Pounds  pr  Ann  he  paying  wages 
for  a Clerk  and  the  Company  finding  his  Diet  and  provender  for  his 
Horse.  Item  that  at  the  Decease  either  of  the  said  Partners,  within  The 
Space  of  six  Months  next  after  the  Accounts  & State  of  their  affairs  shall 
be  made  up  and  settled  between  the  Survivors  and  the  Executors  or 
Administrators  of  sucii  Deceased  and  his  interest  as  well  in  the  Lands 
Tenements  and  Hereditiments  purchased  of  the  said  Archibald  McCall 
as  in  the  Stock,  & Effects,  Goods  & Chatties  belonging  to  the  said  Part- 
ners shall  be  valued  by  three  or  more  Persons  to  be  chosen  and  ap- 
pointed by  the  mutual  Consent  of  the  Survivors  and  Executors  or 
Administrators  of  such  Deceased  Partner  And  the  Survivors  shall  have 
right  to  take  the  part  of  such  Deceased  at  the  valuation  so  to  be  made 
as  aforesaid  or  on  their  refusal  the  Heirs  Executors  or  Administrators 
of  such  deceased  Partner  may  continue  his  Interest  for  the  benefit  of 
his  Estate  or  sell  the  same  as  they  think  fit  and  the  said  Mark  Bird  for 
himself  his  Executors  and  Administrators  doth  Covenant  promise  grant 
and  agree  to  and  with  the  said  William  Dewees  and  Joseph  Potts  their 
several  and  respective  Executors  and  Administrators  that  the  said  Mark 
Bird  his  Exors  & Administrators  shall  and  will  well  and  truly  observe 
do  and  perform  all  and  singular  the  Matter  and  Things  which  by  virtue 
of  the  above  agreement  and  according  to  the  true  meaning  and  Intent 
thereof  on  his  or  their  part  are  or  ought  to  be  Observed  done  and  per- 
formed so  that  the  Works  of  the  said  Partners  and  carrying  on  their 
joint  Trade  and  Business  shall  or  may  not  be  obstructed  or  delayed  for 
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or  on  account  of  his  or  their  Neglect  non  repliance  or  Refusal  And  the 
said  William  Dewees  for  himself  his  Executors  and  Administrators  doth 
Covenant  promise  and  agree  and  Grant  to  and  with  the  said  Mark  Bird 
and  Joseph  Potts  their  several  and  respective  Executors  and  Adminis- 
trators that  the  said  \Villiam  Dewees  his  Executors  and  Administrators 
Shall  and  will  well  and  truly  observe  do  And  performe  all  & Singu- 
lar the  Matters  and  things  which  by  virtue  of  the  above  agreement  8c 
according  to  the  true  meaning  and  Intent  thereof  on  his  or  their  Part 
are  or  ought  to  observe  done  or  perform  so  that  the  WMrks  of  the  said 
Partners  and  carrying  on  their  Business  and  joint  Trade  shall  or  may 
not  be  Obstructed  or  delayed  for  or  on  Account  of  his  or  their  Neglect 
non  Compliance  or  refusal.  And  the  said  Joseph  Potts  himself  his  Ex- 
ecutors & Administrators  doth  Covenant  promise  Grant  and  agree  to 
and  with  the  said  Mark  Bird  and  William  Dewees  their  several  and 
respective  Executors  and  Administrators  that  the  said  Joseph  Potts  his 
Executors  & administrators  shall  and  will  well  8c  truly  observe  do  and 
perform  all  and  singular  the  Matters  and  Things  which  by  virtue  of 
the  above  agreement  and  according  to  the  true  Meaning  and  Intent 
thereof  on  his  or  their  part  are  or  ought  to  be  observed  done  and  per- 
formed So  that  the  Works  of  the  said  Partners  and  carrying  on  their 
joint  Trade  and  Business  shall  or  may  not  be  obstructed  or  delayed 
for  or  on  Account  of  his  or  their  non  Compliance  or  refusal.  In  Wit- 
ness Whereof  the  said  parties  have  hereunto  set  their  hands  and  Seals 
Dated  the  Day  and  Year  first  above  written. 
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Abbington  Iron  Works,  44,  171 
Abbott,  Benjamin,  27 
Acrelius,  Israel,  33,  57,  102,  127,  140, 
160-61 

Adams  County,  55,  56 
Africa,  101.  161 

Agreements,  partnership,  179-81 
Agreements,  wage,  105-6,  111 
Agricola,  G.,  80 

Agriculture,  2,  20,  23-24,  25-26,  37,  50, 
53,  102,  112-14,  119-20,  126,  162 
Air  furnaces,  37,  46,  76,  86,  89,  163-66 
Alden,  M.  F.,  173 
Allegheny  County,  174 
Allegheny  Creek,  173 
Allegheny  Mountains,  19,  52,  53,  81 
Allen,  Whlliam,  44,  48,  118,  121 
Alliance  Iron  Works  (Jacobs  Creek 
Furnace),  21,  35,  36,  54,  118,  127, 
153,  174 
Alumina,  55 

American  Iron  Company,  95,  96;  see 
also  London  Company 
American  Philosophical  Society,  85,  87, 
131 

Anchor  Forge,  46 
Anchor  works,  46 
Anchors,  166 
Ancony,  73,  74,  109,  110 
Angelica  Creek,  176 
Anne,  Queen,  117 
Anshutz,  George,  51 . 54,  117,  174 
Anshutz  Furnace,  174;  see  also  Hunt- 
ingdon Furnace;  Pittsburg  Fur- 
nace 

Antietam  Creek,  174 
Antietam  Forges,  174 
Anvils,  77 

Apprentices,  73,  94,  96.  97,  99.  104-5 
Armories,  50 
Armstrong,  Joseph.  49 
Arnold’s  Run,  176 
Arthur,  John,  50 
Ashman,  George,  51.  173 
Ashton  Township,  173 
Asia,  147,  161 

Assembly,  Pennsylvania,  97,  98.  100-1, 
143.  145,  146' 

Assembly.  Provincial,  120.  121,  128-29. 
143, 163 

.Aston  Township,  45 
.Attwood,  AVhlliam,  152 
-Aztecs.  2 

Backhouse.  Richard,  121 
Ball,  John,  43.  171 
Ball  Bloomerv,  43-44,  171 
Baltic  countries,  166 
Baltimore,  Marv’land,  26,  32,  33 
Bantling,  Emanuel.  92 


Barbados,  11 

Barr,  John,  47,  127 

Barree  Forge  (also  Dorsey  Forge) , 

51,  175 

Barter,  104,  155-57 

Beale,  Thomas,  and  Company,  51,  174 
Beaver  Creek,  173 
Bedford,  164,  166 
Bedford  County,  51,  176 
Bedford  Forge,  174 

Bedford  Furnace  (also  Cromwell  Fur- 
nace) , 50-51 , 173 
Bedford  Springs,  51,  176 
Bellefonte  Forge,  51,  175 
Bellows;  blacksmith’s,  18;  blast  furnace, 
55,  66,  70-72,  83;  bloomery,  64; 
forge,  55,  70,  73,  83;  slitting  mills, 
77;  "tube  bellows,’’  92 
Benezet,  Daniel,  128 
Benner,  Philip.  51,  125,  174.  176 
Bennett,  W’illiam,  49,  172 
Berkeley,  John,  5 

Berks  County,  40,  55-57,  59,  98,  121, 
122,  171-77 

Berkshire  Furnace.  41,  163,  172 
Bessemer  process,  81 
Bethlehem.  Pennsylvania,  26,  46 
Bethlehem  Steel  Corporation,  48 
Big  Chiquisalunga  Creek,  47 
Billington  Iron  AV^orks;  see  Turner’s 
Iron  Works 

Bird,  Mark.  41.  42,  44,  92,  120-22,  125, 
127,  129,  143,  153,  173,  179-81 
Bird,  William,  41,  111.  152,  172 
Bird  family,  35,  40-42 
Bird’s  mine,  59 
Birdsboro,  173 

Birdsboro  Slitting  Mill  and  Steel  Fur- 
nace, 41 . 122,  129,  173 
Birmingham,  England,  133,  134,  137 
Black  Log  Creek,  174 
Blacksmiths,  95.  118,  119,  152,  154;  ap- 
prenticeship, 94;  artisans  in  iron, 
43,  65,  74,  99;  on  frontier,  53-54; 
methods.  18,  23,  46,  59,  64,  73,  77, 
92;  number  of,  165;  in  Philadel- 
phia. 16;  on  plantations.  20;  in 
towns,  166;  scarcity,  14;  on  Tini- 
cum  Island.  14;  wages,  17,  108; 
work  iron  ores,  16-17 
Blast  furnaces,  20,  44,  49,  72.  85,  95. 
160;  cost,  151-52;  description,  6, 
22-23.  37-38.  54,  65-66,  80,  177; 
earlv  furnaces.  40-54;  fuel,  20-21, 
61,  63-64;  Massachusetts.  8;  num- 
ber of,  43,  165-66;  ore  supply.  59; 
output,  67-68;  process,  60.  61,  65- 
72,  75,  80.  83;  products,  85,  86; 
workers,  99,  101 
Blister  steel;  see  Steel 
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Blockley  and  Merion  Society  for  Pro- 
moting Agriculture  and  Rural 
Economy,  26 
"Bloom,"  23,  64,  72 

Bloomeries:  attempts  to  suppress,  137; 
early,  8,  9,  11,  18,  40,  43-44,  47, 
48.  50,  52,  79,  80,  108,  133,  151, 
159,  160;  number  of,  166;  output, 
109;  processes,  64-65,  72-73,  75; 
workers,  108-9 
Blowing  tubs,  55,  71,  83 
Blue  Mountains,  172 
Board  of  Trade,  18,  134,  140,  142,  156 
Board  of  W'ar,  143 
Boiling  Springs,  172 
Boiling  Springs  Forge.  19,  20,  172 
Boiling  Springs  Iron  Works;  see  Car- 
lisle Iron  Works 
Boker,  George  H.,  34 
Bone  objects,  3 
Boon  (Boone)  , George,  152 
Boring  mills,  164 
Bosh,  66-67.  177 
Boston,  7,  89,  92,  157 
Boulton,  Matthew,  86 
Boulton  and  Watt  engine,  89 
Bounties,  134,  142 
Boyer,  John.  106 
Braintree.  Massachusetts,  7,  8 
Brandywine,  Battle  of  the,  34,  124 
Brandywine  Creek,  44,  45,  172-75 
Brandywine  Slitting  Mill,  37 
Branson,  W'illiam,  40,  47,  94,  117,  118, 
171, 172 

Branson's  Steel  Furnace,  46,  172 

Bridges,  iron,  89 

Bridges,  Robert,  6 

Briggs,  Samuel,  92 

Brightsfield,  175 

Bristol,  England,  133,  134,  137 

Bristol,  Pennsyhania,  29-30 

Brobst,  John,  176 

Brooke  Forge;  see  Buckley’s  Forge 

Brown,  IVilliam,  51,  175 

Buck  Run,  45,  175 

Buckley,  Daniel.  173 

Buckley’s  Forge,  173 

Burks  County,  55.  56.  155.  171.  173 

Bull.  John,  125 

Bull.  Thomas,  122 

Burkhart’s  Forges;  see  Antietam  Forges 
Byberry  Plating  Mill  172 
Byberry  Township.  172 
Byrd.  IV^illiam,  134,  135 

Caernarvon  Township,  173 
Caldwell,  David,  47.  172 
Caledonia  Forge,  51,  176 
Caledonia  steel  furnace,  51 
Canada. 95, 124 


Cannon,  34,  49,  50,  98,  124,  162,  163, 
166 

Capital,  19,  126,  151,  153,  154 
Carbon,  69,  73,  74,  80,  81 
Carbon  County,  172 

Cards,  cotton  and  wool;  see  Iron  Wire 
cards 

Carlisle,  49,50,  124,  173 
Carlisle  Armory,  50,  163,  164 
Carlisle  Iron  Works,  49,  51,  172 
Carlisle  Rolling  and  Slitting  Mill  and 
Steel  Furnace,  173 
Carpenters,  95,  108,  110 
Carriage  wheel  boxes,  86 
Carron  Iron  Works,  61, 71 
Carters;  see  Teamsters 
Castings:  air  furnace,  76,  86;  duties, 
146;  exports,  166;  molds,  68,  69; 
prices,  160;  process  of,  22-23,  34, 
66,  68,  69.  83;  transporting,  30, 
32;  variety,  83-84;  wages,  for  work 
on,  106-8;  see  also  Iron,  cast 
Catalan  forge,  64,  65 
Cemented  steel;  see  Steel 
Census  of  1810,  166 
Centre  County,  51 , 174-77 
Centre  Furnace,  51,  174,  177 
Chafery,  73 
Chaferymen,  99,  109 
Chambers,  Benjamin,  50,  125 
Chambers,  George,  50 
Chambers,  James,  50,  125,  174 
Chambers,  William,  50 
Chambers,  \V'.,  and  Brothers,  173 
Chapman,  John,  107 
Charcoal,  11,  20,  22-23,  37,  54,  65,  68, 
69,  76,  80,  81,  95,  107,  109,  110 
Charcoal  burners;  see  Colliers 
Charcoal  making,  59-64 
Charles  II,  13 

Charlotteburg,  New  Jersey,  95 
Charming  Forge,  74,  99,  101,  127-29, 
152, 172 

Charming  Forge  Slitting  Mill,  99,  143, 
173 

Cheltenham  Slitting  Mill,  43.  176 
Chester  County,  34,  43,  55-57,  98,  120, 
122,  155,  171-76 
Chester  Creek,  44.  171,  172 
Child  labor,  96,  102,  114 
Chiquisalunga  Creek,  173 
Christiana  River,  32,  44,  171 
Christina.  33,  57 
Christina,  Queen,  12 
Cinder  iron;  see  Iron,  cinder 
Clifford,  Thomas,  Jr.,  92,  118 
Coal,  37,  46,  57,  60.  61, 68,  159,  160 
Coalbrookdale  Iron  Works,  England. 
60-61 
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Codorus  Creek,  49,  127,  172 
Codorus  Iron  Works,  27,  49,  122,  127, 
163,  172 

Coinage,  26,  154,  156,  157 
Coke,  37,  59,  60,  61,  81 
Colebrook  Furnace  (Mount  Joy),  21, 
34-35,  48,  119,  174,  177,  178 
Colebrookdale  Furnace,  31,  40,  43,  102, 
107,  130,  152,  157,  171,  179 
Coleman,  Robert,  48,  117-19,  125,  130, 
152,  154,  174 
Coleman  family,  35 
Colies,  Christopher,  87 
Colliers,  62,  94,  95,  97,  105,  1 1 1 , 126 
Columbia  County,  55 
"Columbian,”  88-89 
Columbus,  Christopher,  1,2 
Commissioner  of  Forfeited  Estates,  151 
Companies:  see  Partnerships 
"Company  of  Undertakers  for  the  Iron 
Works,”  6-7 

Concord,  Massachusetts,  8 
Conestoga  Creek,  47,  171,  174 
Conestoga  wagons,  30-31 
Conewago  Creek,  48,  174 
Congress,  92,  96,  122,  143,  145,  150 
Connecticut,  8-9 
Connellsville,  81 
Constitution,  U.S.,  144 
Constitutional  Convention  (Pennsyl- 
vania) , 122 

Constitutional  Convention  (U.S.)  , 121 
Continental  army,  34,  98 
Continental  Congresses,  99,  120-22,  156, 
163 

Contract  labor,  96 
Contracts,  105-6,  1 1 1 
Copper,  2,  3,  16-17,  87 
Coppersmiths,  59 

Cornwall  Furnace,  21,  47,  48,  83,  119, 
152,  160,  161,  163,  171,  177-78 
Cornwall  mines,  48,  56,  58 
Cort,  Henry,  76,  92 
Cortez.  Fernando,  2 
Cortlandt,  New  York,  95 
Coryell’s  Ferrv,  173 
Cotton,  3,  91 . 96,  146 
Council  of  Safety,  98 
Counterfeiting,  155-56 
Court  of  Assistants  (London)  , 6 
Coventry,  131 

Coventry  Iron  Works,  19,  21.  40,  51. 

97,  102,  118,  130,  171 
Coventry  Steel  Furnace.  37.  140,  171 
Cox,  Isaac,  128 

Coxe,  Tench,  114,  152,  164,  165 
Credit,  154-55 
Credit,  bills  of,  154-57 
Cromwell,  Thomas,  51,  173 


Cromwell  Furnace  (also  Bedford) , 50- 
51,  173 

Cromwell  Township,  173 
Crosby,  John,  171 

Crosby’s  Forge,  127;  see  also  Crum 
Creek  Forge 
Crowley,  Ambrose,  15 
Crucible  steel;  see  Steel,  crucible 
Crum  Creek,  171 

Crum  Creek  Forge,  33,  44,  127,  171 
Cumberland  County,  130,  172-75,  177 
Cumberland  Furnace,  50,  175 
Cumberland  Valley  region,  47,  49-50 
Cumru  Township.  173 
Cupolas;  see  Air  furnaces 
Currency,  26,  154-57 
Custom  House  Papers,  162 
Cuthbertson,  John,  27 
Cutlery,  81, 91 

Dale  Furnace,  43,  174 
Darby,  46 

Darby,  Abraham,  40,  60-61 
Darby  Creek,  172 
Darby  Plating  Mill,  172 
Dauphin  County,  55,  56 
Davies,  David,  107 

Declaration  of  Independence,  121,  122 
Delaplank,  Frederick,  127,  173 
Delaware,  12-14,  176 
Delaware  County,  55-57.  171-73 
Delaware  River,  32,  88,  120,  145,  153, 
165,  171 

Delaware  River  area,  12-14,  56,  92,  173 
Delaware  Valley,  43-46,  48,  161 
Delaware  Works,  44.  120,  153,  173 
Denmark,  138 
Denny,  Governor,  161 
Dewees,  W’illiam,  42,  117,  125,  179-81 
Dickinson,  John,  120 
Dicks,  Peter,  44,  48,  171,  172 
Dicks’  Bloomery,  1'72 
Distilleries,  87 
District  Forge  No.  1,  174 
District  Forge  No.  2,  175 
District  Furnace,  43,  173 
Doe  Run.  174 
Doe  Run  Forge,  174 
Domestic  system,  93 
Don  River,  89 
Donaldson,  Arthur.  88 
Dorsey,  Greensburg,  51.  175 
Dorsev  Forge  (also  Barree  Forge),  51, 
175 

Dow]  in,  174 

Dowlin  Forge;  see  Mary  Ann  Forge 
Drawbacks.  11 
Drawplate,  79 
Drinker,  Daniel,  118 
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Drinker,  Elizabeth,  34 
Drinker,  Henry,  59,  62,  63,  108-9,  152, 
154,  157 

Dubbs,  Martin,  53,  175 
Dudley,  Dud,  60 
Dunbar  Township,  174 
Dunlop,  James,  51 
Dunlop,  John,  51,  175 
Duquesne  Forge,  47,  176 
Durham,  Robert,  32 
Durham,  15,  20,  32 
Durham  Forge,  101,  161 
Durham  Furnace,  135 
Durham  Iron  Works,  34,  44  , 45  , 99, 
108,  120,  122,  151-54,  163,  171 
Durham  mine,  58,  59 
Dutch  settlers,  12-14 
Duties,  11,  124;  countervailing,  147, 
148;  England,  11,  133-42,  147-48; 
Pennsylvania,  144-46;  on  slaves, 
101;  United  States,  144,  148-50 

East  India  Company,  5 
East  Indies,  1 

Eckert,  Valentine,  91,  117,  121,  122. 
125,  173,  174 

Eckert  and  Voight's  Wire  Mill,  173 
Education,  27,  36.  105,  130 
Ege,  George,  99,  121,  129,  130,  143, 
173-75 

Ege  family,  130 
Ege,  Michael,  49.  50,  151,  175 
Ege,  Rebecca,  130 
Eichbaum,  91 

Elizabeth  Furnace,  19  , 20  , 60  , 99,  119, 
120,  127,  128,  172,  178 
Ellis,  Robert,  1 18 

England,  24;  blast  furnaces,  65,  83; 
bridge  building,  89-90;  coke,  59- 
61;  financing,  6-7,  15,  153,  156; 
Industrial  Revolution  in,  159; 
iron.  11.  15,  16,  61,  92;  iron  im- 
ported from,  166;  iron  ore,  9;  iron 
products  exported  to,  11-12,  32. 
135-44.  148.  161-62,  166;  labor  con- 
ditions, 93-94,  100,  146;  machinerv, 
8.  146;  refinery  forges,  72;  rela- 
tions with,  133-50.  158,  162-63; 
smelting,  5;  steam  engines,  86; 
steel,  76,  80.  146;  trade  after  Revo- 
lution, 144-49;  workers  sent  to 
colonies,  6-7;  see  also  Duties 
England,  John,  44 
English  ironmasters,  117 
English  settlers,  4,  12,  13,  52,  53,  95, 
96,  99 

Enlistments,  97-98 
Etter,  Gerrard.  117.  172 
Evans,  Oliver,  88-89,  91 
Evans,  Thomas,  51 


Factory  system,  93 
Failures,  business,  126-29,  158 
Fairfield  Furnace  and  Forge  (also 
Fairchance  Furnace) , 54,  157,  175, 
177 

Fairs,  country,  29-30 
Fairview  Furnace;  see  Mary  Ann  Fur- 
nace, Fayette  County 
Falling  Creek  ironworks,  5 
Farmers,  119,  154 
Fayette  County,  22,  54,  90,  174-77 
Feast  of  Roses,  129 

Federal  Slitting  Mill  (later  Rokeby 
Rolling  Mill) . 45,  175 
Fillers,  23,  66,  69,  108 
Fillers,  72,99,  100,  105,  109 
Finland,  138 
Finley,  James,  90 
Firebacks,  23,  69,  85,  158 
Fireplace.  87,  107 
Fitch,  John,  88,  92 
Fitzwater,  George,  118 
Flax.  91, 95,  96 
Flint,  2 

Flower,  Samuel,  47 
Forest  Mountains,  47 
Forgemen,  23,  95,  105,  109,  110,  118 
Forges,  20,  21,  79,  95,  151,  160;  bel- 
lows, 71;  cost,  151-53;  description, 
10,  23,  54,  70;  duties,  146;  early, 
43,  44,  48,  49;  methods,  83,  110; 
modern  replacement,  37;  numbers, 
161,  165,  166;  regulation  by  Eng- 
land, 136-37;  workers,  94,  99-101, 
104,  110;  see  also  Refinery  forges 
Fort  Casimir,  Delaware,  13 
Fort  Christina  (Wilmington,  Dela- 
ware) , 12 

Fort  Loudon, 50,  174 
Fort  McIntosh,  53 
Fort  Nassau,  New  Jersey,  12 
Foulke,  Caleb,  46,  175 
Foulkc's  Steel  Furnace,  46.  175 
Founders,  69,  95,  99,  105-8 
Foundries;  see  Air  furnaces 
Frame.  Richard,  17 
France,  80,  127,  138 

Franklin,  Benjamin,  35,  88,  89,  120, 
155 

Franklin  County,  50,  56,  173-75 
Franklin  stove,  85-86 
Free  Society  of  Traders,  15 
Freedom  Forge,  51,  175 
French,  117 
French,  Nathaniel,  152 
French  and  Indian  War,  50,  97,  122-24 
French  Creek,  20,  40,  41,  140,  171,  172, 
174 

French  Creek  Forge,  174 
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French  Revolution,  89 
Fuel,  83,  86,  100,  113-14,  119;  see  also 
Wood 

Furnace  Creek,  48,  171-73 
Furnace  manager,  99,  106,  127 
Furs,  32 

Galloway,  Joseph,  44,  120,  122,  124 
Galloway’s  Iron  Works;  see  Durham 
Iron  Works 
Game  hunting,  113 
Gangue,  55-57 
Garrison,  Nicholas,  91 
Gee,  Joshua,  134 
George  I,  133,  134 
George’s  Creek,  174,  175 
George’s  Township,  175 
Germans,  69,  85,  95,  96,  99,  100,  117, 
127 

Germantown,  165,  176 
Germantown  Steel  Furnace,  176 
Germany,  80,  146,  165 
Gibraltar  Forge,  173 
Gibson,  J.,  and  Company,  175 
Gibson,  Nathaniel,  22 
Glasgow  Forge;  see  McCall’s  Forge 
Glass  industry,  4,  47,  127-28 
Gloninger,  John,  51,  153 
Glorious  Revolution,  117 
Gloucester,  New  Jersev,  12 
Gold,  2-4,  16 
Goldsmiths,  59 

Gordon,  Deputy  Governor,  101 

Governor’s  Council,  121 

Grace,  Robert,  35,  85,  117,  120,  130-31 

Grace,  Mrs.  Robert,  27 

Graphite,  80 

Graves,  Thomas,  6 

Great  Valley  Works,  42,  173 

Green  Lane  Forge,  101,  171 

Greene  County,  54,  176 

Greene  Furnace,  54,  176 

Greenwood  Furnace,  175 

Grenville,  Richard,  4 

Griffiths,  Robert  R.,  152 

Gristmill,  20.  24,  44,  95,  152,  153 

Grubb,  Curtis.  48,  121,  125 

Grubb,  Henrv  B.,  151-52 

Grubb,  Peter,  47,  48,  125,  152,  171 

Grubb,  Peter,  Jr.,  47,48,  173 

Grubb  familv,  35 

Guilds,  93,  li5 

Gulf  Creek,  173 

Gulf  Forge,  173 

Gun  lock  factors',  164 

Gunsmiths.  14,  99,  165.  166 

Guttermen,  69,  99.  108 

Half-bloom,  72,  73 
Hall,  88 


Hall,  John,  172,  175 
Hall  Forge  and  Tilt  Mill,  175 
Hamilton,  Alexander,  149 
Hamilton,  James.  140 
Hammer  Creek,  171,  172 
Hammerman,  46,  73,  99,  100,  110 
Hammers.  19,  23,  54,  72-74,  76,  79,  98 
Hampton  Forge,  175 
Hanbury,  Major  John,  76 
Hariot,  Thomas,  4 
Harmony  Forge,  51,  175 
Harrisburg,  26,  30 
Hasenclever,  Peter,  84,  95-96 
Hasenclever,  Seton  and  Crofts,  95,  96 
Hatherly,  Timothy,  7 
Hawkhurst,  England,  14 
Hay  Creek,  41,  172,  174 
Hay  Creek  Forge,  72;  see  also  New 
Pine  Forges 

Harden,  John,  157,  174,  175 
Harden ’s  Bloomery,  54,  174 
Havdentown,  176 
Hearth,  19,  23,  66,  68,  72-74 
Hebrews,  59 

Heidelberg  Township,  41,  172 
Helmstead  Forge,  172 
Hemp,  95 
Henrv  VIII,  65 
Hereford  Furnace,  172 
Herinelin,  S.  G.,  43-46,  58,  71,  112.  159, 
160 

Hessians,  99 

Hibernia  Forge,  45,  174,  175 
Hillegas,  Michael,  120 
Hiltzheimer,  Jacob,  34 
Hocklev,  Richard,  47,  138,  140 
Hocklev,  Thomas,  125 
Holkeri  John,  153 
Holker,  Robert,  118 
Holland  Land  Company,  153-54 
Hoops,  166 

Hope  Furnace,  51,  175 
Hopewell  Forge  (Bedford  Countv)  , 
51,176 

Hopewell  Forge  (Lebanon  County)  , 
41,  119,  151-52.  161.  171 
Hopewell  Furnace  (Berks  Countv)  , 
19,  21,  33,  41.  87,  120,  129,  160, 
172,  173,  177,  179 
Hopkins,  John,  118 
Hornblower,  87 
Huber,  Elizabeth,  127 
Huber,  John  Jacob,  47.  127,  172 
Huber  furnace,  127;  see  also  Elizabeth 
Furnace 

Hudde,  .^ndrie.  13 
Humphreys,  Solomon,  172 
Humphrevs,  W’hitehead,  46,  91,  143, 
163.  172 

Humphreys’  Steel  Furnace,  172 
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Humphries,  David,  114 
Huntingdon,  166 

Huntingdon  County,  56,  173-75,  177 
Huntingdon  Furnace  (also  Anshutz 
Furnace),  51,  54,  175,  177 
Huntsman,  Benjamin,  77 
Huntsman  process,  81 

Immigrants,  94 
Incas,  2 

Indentured  servants,  93-100,  102.  105 
Indentures,  104-5 
India,  80 

Indians.  1-5,  7-9,  12,  13,  31,  53-55,  59; 

as  workers,  4,  96,  102-4 
Industrial  Revolution.  93,  159 
Ireland.  117,  138,  155-56 
Irish,  96.  99,  117 

Iron,  bar,  76,  101,  108;  bloomery,  65: 
duties,  133-42,  146-50;  export,  161- 
62.  166;  forged,  8,  23,  72-73;  im- 
ported, 166;  made  on  iron 
plantations,  37;  manufactured 
into  tools,  43;  output,  74,  109,  110, 
161;  prices,  157,  160;  transported 
to  frontier,  30-32,  51;  used  for 
cannon,  163:  used  on  frontier,  53; 
used  for  iron  wire,  91;  used  for 
nails.  77;  used  for  steel  making, 
75-76.  80,  143 
Iron,  bolt,  45,  46 

Iron,  cast,  65.  68.  72,  80.  83.  85,  86. 

127,  146,  149,  150,  160,  166 
Iron,  cinder,  83-84 
Iron,  hoop,  44,  162 

Iron,  pig,  23,  43,  69,  106,  107.  164;  air 
furnaces,  76;  amount  made,  161; 
duties,  133-41.  146-49;  exported, 
162,  166;  made  into  bar  iron,  110; 
made  on  iron  plantations.  37; 
origin  of  term,  68;  price,  159-60; 
refinerv  forges,  72-73;  steelmak- 
ing, 75:  transported,  30-32 
Iron,  round,  92 

Iron,  sheet,  37,  43,  76,  140.  146,  160, 
164 

Iron,  slit.  37,  43,  51, 77,  135,  146,  149 
Iron,  sow,  135,  136 
Iron,  tin  plate.  37,  76-77,  140 
Iron,  wrought,  23,  65,  79-81 , 1 38 
Iron  Act  of  1750.  133,  139-43 
Iron  exports,  135,  137,  140-42,  148-49, 
161-62,  166 

Iron  imports,  11,  14,  16,  79,  166 
Iron  industry:  hollow-ware,  11.  23,  69, 
127;  implements,  2,  3,  14,  18.  23. 
43.  53.  61,  74-76,  79,  84.  86.  99, 
133,  138.  140,  161;  New  England, 
11;  regulation  by  England,  133-44, 
163;  in  Revolution,  163-64 


Iron  ore  (composition) , 55-57;  car- 
bonate, 55,  57;  brown  hematite, 
55,  56-57;  red  hematite,  55,  56; 
magnetite,  55-56;  sulphides,  57; 
pyrites,  57 

Iron  ore  (location) : bog  ores,  6,  7, 
9,  11,  55,  56;  Connecticut,  9; 
Delaware  River  area,  14;  Massa- 
chusetts, 6-8;  Mexico  and  Peru, 
2-3;  North  Carolina,  4;  Pennsyl- 
vania, 14-18,  32.  43,  44,  54,  55-59, 
81,  126,  159;  Virginia,  4-5;  West 
Indies,  1 

Iron  ore  (use) . 22-23,  64-65,  68-69, 

100,  102,  111 

Iron  plantations,  19-38,  152 
Iron  sand,  14,  56 
Iron  Stone  Creek,  40,  171 
Iron  wire,  79.  91-92 
Iron  wire  cards,  91 -92.  96,  114,  166 
Ironmasters,  19.  36-37,  81,  98,  100-1, 
117-31;  civic  leadership,  120-22: 
failures,  126-29,  151;  family  alli- 
ances, 130;  military  service,  122- 
26;  nationalities,  117;  organiza- 
tions of,  131;  social  origin,  117-20 
Ironworks:  Connecticut.  8-9;  construc- 
tion of.  151-53;  Delaware,  14; 
Maryland,  11-12;  Massachusetts, 
6-8:  New  England,  9-11;  New  Jer- 
sey, 11;  Pennsylvania,  14-18; 
Rhode  Island.  9;  Virginia,  5 
Itztli,  2 

Jacobs,  Cyrus,  47,  120,  130,  152.  174 
Jacobs,  Joseph,  50 
Jacobs  Creek,  90,  127,  174 
Jacobs  Creek  Furnace:  see  Alliance 
Furnace 

James,  Duke  of  York,  13,  14,  155 

James,  .Samuel,  171 

James  River,  5 

Jamestown,  Virginia,  5 

Jav’s  Treaty,  144,  147-48 

Jenkins,  David,  47.  117,  118,  122 

Jenks,  Joseph,  9 

Joanna  Furnace,  43,  174,  177 

Jones,  B.  and  R.,  175 

Jones,  Rees,  1 1 1 

Journeymen,  79,  96,  99,  104,  105,  114 
Judges,  121-22,  154 
Juniata  County,  174 
Juniata  Forge,  51.  175 
Juniata  Iron  Company,  50 
Juniata  region,  31,  50-52 
Juniata  River,  19,  32,  52,  175 
Juniata  Valley,  32 

Kalm,  Peter,  24,  32-33 
Keepers,  69,  99,  105,  107 
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Keith,  William,  17-18,  44,  117-18,  151, 
171 

Keith  Furnace,  171 
Kensington,  46 
Kieft,  Whlliam,  13 
King,  Rufus,  147 
King  Philip’s  War,  8 
Kinsey,  Dr.,  88 
Kishacoquillas  Creek,  175 
Knight,  James,  71,  83 
Kurtz,  171 

Kurtz’  Iron  Works,  47,  171 

Laborers;  see  Workers 
Lackawanna  Bloomery,  174 
Lackawanna  County,  57,  174,  176 
Lafayette,  Marquis  de,  35 
Lake  Superior  mines,  48,  56,  81 
Lamb’s  Forge;  see  Youghiogheny  Forge 
Lancaster,  Massachusetts,  8 
Lancaster,  Pennsylvania,  30,  47,  164, 
165 

Lancaster  County,  55-57,  97,  98,  120, 
121,  127,  130.152,  171-74.  176,  177 
Lancaster  Turnpike  Company,  88 
Land  laws,  53 
Land  speculators,  53 
Lane,  William,  51,  176 
Langhorne,  Jeremiah,  118 
Lardner,  Lynford,  25,  47,  121 
Lardner,  Flower,  and  Hockley,  118 
Latrobe,  Benjamin  H.,  87,  88 
Laurel  Furnace,  54,  175 
Laurel  Run,  175 
Lawsuits,  7,  9,  48,  96,  104-5,  110 
Leacock,  John,  152 
Lead,  2,  3,  15,  16 
Leather,  91 
Lebanon,  47,  48,  66 

Lebanon  County,  54-56,  171,  172,  174, 
177 

Leephar,  Crotzer,  and  Company,  175 
Legends,  34-35 

Legislation:  apprentices,  104-5;  bills 
of  credit,  155-56;  enlistments,  97- 
98;  liquor,  28-29;  machinery  and 
artisan  export,  146-47 
Legislature,  state,  79,  91,  92,  122; 

Maryland,  12 
I.ehigh  County,  56,  57 
Leonard,  Nathaniel  and  Thomas,  8 
Lesher,  Jacob,  126,  175 
Lesher,  John,  117,  122,  125.  174 
Lewis,  James.  152 
Lewis,  T.,  174 

I.ewis,  William,  51 , 174,  175 
Lewis  Forge.  174 
Lewistown,  51 
Liberty  Forge,  174 
Licking  Creek,  51,  174 


Licking  Creek  Forge,  51,  174 
Ligonier  'Valley,  54,  175 
Limestone,  22-23,  54,  55,  65,  66,  68, 
69,  100,  159 
Lincoln,  Mordecai,  40 
Liquor,  use  of,  24,  28-29,  107,  113 
Lititz,  46 
Little  Falls,  22 

Little  Falls  Bloomery,  54,  176 
Little  Pine  Forge,  130 
Liverpool,  England,  133 
Lobinger,  Christopher,  153 
Lockmaking,  94,  99 

Logan,  James,  15,  44,  121,  135,  136, 
153,  158 

Logan  Iron  Works,  51,  175 
Logan  Township,  175 
London,  England,  133-35,  137,  139, 
141,  166 

London  Company,  95 

Long  Pond,  New  Jersey,  95 

Longstreth,  B.,  174 

Longswamp  Township,  175 

Lottery,  128,  143 

Loudon  Iron  Works,  50,  174 

Lower.  Christian,  119,  121,  122,  125 

Lumber  mills,  89 

Lutherans,  129 

Luzerne  County,  173 

Lycoming  County,  57 

Lynn,  Massachusetts.  7-9 

McCall,  .Archibald,  179,  180 

McCall,  George,  117,  122,  171 

McCall,  Samuel,  118 

McCall’s  Forge  (also  Glasgow  Forge) . 

130,  171,  179-81 
McDermett,  William,  51.  176 
Machinery,  export  of,  146-47 
Maclay,  William.  175 
Madder,  95 
Maiden  Creek,  172 
Malbon,  6 

Manatawnv  region,  39-40,  119,  133, 
171-73 

Manganese,  55,  69 
Manhattan  Water  Company,  89 
Afanheim,  127-29 
Mansion  house.  19-23 
Marcus  Hook,  165 
Maria  Forge,  172 
Marke,  Thomas,  152 
Markets,  39 

Marmie,  Peter,  35.  117,  118.  153,  154 
Marquedant,  Charles,  153 
Martic  Furnace  and  Forge,  21,  47,  101, 
120,  172 
Martin,  J.,  176 

Mary  .Ann  Forge  (Chester  County)  , 
43,  45,  174 
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Mary  Ann  Furnace  (Berks  County) , 
177 

Mary  Ann  Furnace  (Fayette  County) , 
54,  176 

Mary  Ann  Furnace  (York  County)  , 
'48-49,  99,  122, 124,  163. 172 
Maryland,  11-12,  137,  161,  162 
Masborough,  England,  89 
Masons,  95 

Massachusetts,  6-8,  56,  91 
Massey,  Mordecai,  51,  175 
Massey,  Phineas,  51,  175 
Matlack,  46,  174 

Mattakeeset  Pond,  Massachusetts,  7-8 
Afaybury,  Thomas,  171,  172 
Maybury  blast  furnace,  43;  see  also 
Hereford  Furnace 
Mavbtirv  family,  35 
Meason.' Isaac,  121,  154,  174,  175 
Menallan  Township,  175,  176 
Mercersburg,  31 
Metallurgy',  19,  130-31 
Mexico,  2,  3 

Michaux,  Francois  Andr^,  33 
Middle  Creek,  172 
Middleboro,  Massachusetts,  78 
Middletown,  32 
Mifflin,  George,  152 
Mifflin  County,  51,  175 
Miles,  Samuel,  51,  174 
Miles,  Dunlop,  and  Company,  175 
Milesburg  Iron  Works  (Harmony 
Forge) , 175 

Military  service,  122-25 
Mineralogy,  130-31 
Miners,  95,  1 1 1 

Mining,  4,  20,  55,  58-59,  87,  111 
Mixers:  see  Fillers 
Mochabee,  Reuben,  175 
Molders,  107 

Monongahela  country,  31,  37,  39,  52-54 
Monongahela  River,  53 
Montgomery  County,  55-57,  171-73, 

176 

Morgan,  James,  34,  117 
Morris,  Anthony,  44,  118,  152,  154,  171 
Morris,  Lewis,  1 1 
Morris,  Samuel  and  John,  49 
Morristown,  New  Jersey,  131 
Moselem  Creek,  119 
Moselem  Forge,  172 
Mount  Holly  Iron  Works,  50,  173 
Mount  Holly  Springs,  50,  173 
Mount  Hope  Furnace,  47,  119,  151, 
173,  177 

Mount  Joy  (Valley  Forge)  Furnace, 
21,  34,  42,  101,  111,  171 
Mount  Joy  Furnace  (Lebanon  Coun- 
ty) ; see  Colebrook  Furnace 


Mount  Pleasant  Furnace  (Berks  Coun- 
ty) , 43,  130,  171 

Mount  Pleasant  Iron  Works  (Franklin 
County) , 50,  173 

Mount  Vernon  Furnace  and  Forge,  54, 
175 

Mount’s  Creek,  175 
Mountain  Creek,  49,  172 
Munitions,  162-64,  166 
Murray,  Griffin  and  Bullard,  164 

Nail  works,  11,  41,  46,  51,  77-79,  92, 
94,  99,  104,  114,  140,  146,  152,  160, 
164-66 

Nails,  37,  43,  53,  77,  92,  96,  135,  138, 
149,  164-66 

Nancarrow,  John,  46,  86,  174 
Nancarrow  and  Matlack’s  Steel  Fur- 
nace, 46,  174 
Nanticoke  Bloomery,  173 
Nanticoke  Creek,  173 
Naval  stores,  134,  135,  144,  147,  148 
~Naval  Stores  Bill,  135 
Nazareth,  46 

Negro  workers,  4,  17,  96,  99-101,  105, 
111 

New  Amsterdam,  13 
New  Castle,  Delaware,  13,  165 
New  Castle  County,  44,  171 
New  England,  24,  65,  87,  161;  see  also 
individual  states 
New  Haven,  Connecticut,  8-9 
New  Jersey,  11-13,  56,  58,  84,  87,  95, 
131,  161,  163 
New  Netherland,  12,  13 
New  Pine  Forge,  101,  172 
New  Sweden,  12-14 
New  York,  84,  95,  131 
New  York  City,  26,  89 
Newmarket  Forge;  see  Quittapahilla 
Forge 

Nicholson,  John,  122,  174 
Nikoll,  J.  G.,  and  Company,  172 
Nixon, John, 129 
Nonimportation  agreements,  124 
North  Carolina,  4,  129 
Northampton  County,  55,  56 
Northern  War,  133 
Northwest  Ordinance,  53 
Nutt,  Anna,  and  Company,  97,  171 
Nutt,  Samuel,  20,  32,  35,  40,  43,  94, 
1 17,  120,  159,  171 
Nutt  family,  40 

Obsidian,  2 

Octoraro  Creek,  47,  171,  176 
Offley,  Daniel,  46,  172 
Offley’s  Anchor  Forge,  46,  172 
Ohio,  57 
Ohio  River,  53 
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Old,  Davies,  152 

Old,  James,  47,  117,  121,  127,  130,  154, 
172, 173 

Old,  Joseph,  130 
Old,  William,  130 
Old  family,  35,  130 
Old  Forge,  174 
Oldmixon,  John,  165 
Oley  Forge,  172,  173 

Oley  Iron  Works,  40,  58-59,  63,  122- 
24,  163,  177;  see  also  Shearwell 
Furnace 

Oliphant,  J,,  175 

Oliphant’s  Forge;  see  Sylvan  Forge 
Open  hearth  process,  81 
Orders  in  Council,  144,  147 
Ore  roasters,  69,  108 
"Orukter  Amphibolos,"  88-89 
Osier,  3 

Oxvgen,  3,  55,  56 

Packhorses,  31,  51-52 
Paddington,  89 
Paine,  Thomas,  89-90 
Paine,  William,  8 

Parliament,  97-98,  133-35,  137-40,  142, 
144,  161 

Partnerships.  152-53,  179-81 
Paschall,  Stephen,  45-46,  172 
Paschall’s  Steel  Furnace,  45-46,  172 
Patents,  85,  92 
Path  Valley,  130,  173 
Patton,  John,  51,  121,  125,  174 
Patton  and  Bird,  106 
Pawtucket,  Rhode  Island,  9 
Pavne,  John,  76 
Peace  of  Paris,  42,  164 
Pears,  Jeremiah,  175.  176 
Pears’  Bloomerv  and  Slitting  Mill,  54, 
176 

Peirsol,  Mordecai,  172 
Penn.  John, 48 
Penn,  Richard.  48 
Penn,  Thomas.  48.  95,  138,  140,  142 
Penn,  William,  14-15,  134 
Pennell,  .\braham,  45,  173 
Pennock,  Isaac,  45.  175 
Pennsvlvania,  Universitv  of.  ISl 
Pequea  Creek,  47.  172,  173 
Pequot,  Connecticut  (New  London)  , 
8 

Percy,  John,  81 

Perkiomen  Creek,  171,  172,  174 
Peru.  2,  3 

Peter  Grubb  Bloomerv’,  171 
Petersburg,  51 

Philadelphia,  26,  122;  early  industrial- 
ization, 45-46;  forges  and  furnaces, 
172-78;  Franklin  Stoves,  85,  86; 
immigration  to,  94;  merchants. 


118,  154;  munitions,  164;  nail- 

works,  77;  paper  currency,  26; 
prices,  112-13.  159-60;  shipbuild- 
ing, 165;  steel  furnaces,  143;  tariff 
opinion,  145;  transportation  cen- 
ter, 31,  32,  157;  waterworks,  89; 
wire-drawing,  79,  91,  114;  workers, 
96,  104 

Philadelphia  County,  55-57,  121.  174, 
175,  179 

Philadelphia  Society  for  Promoting 
•Agriculture,  25 
Phlogiston,  131 
Phoenixville,  174 

Phoenixville  Slitting  Mill  and  Nail 
Works,  174 
Phosphorus,  3,  55 
Pigeon  Hills,  173 
Pine  Creek,  172-76 
Pine  Forge,  19,  21,  101,  130,  143,  171 
Pine  Forge  Slitting  Mill,  173 
Pine  Grove  Forge  (Fayette  County)  , 
54.  174 

Pine  Grove  Forge  (Lancaster  Gountv)  , 
47,  176 

Pine  Grove  Furnace  (Cumberland 
County)  , 49-50,  172,  177 
Pine  Grove  Run,  174 
Pittsburgh;  artisans,  166;  early  fur- 
naces, 54,  174;  iron  center,  81; 
mechanical  society,  115;  mer- 
chants, 118;  prices,  113;  trade  to, 
51-52;  wire  mill,  79,  91 
Pizarro,  2 
Plaster  of  Paris,  89 

Plating  forges  and  mills,  37,  76,  77,  79, 
99,  104, 114,  139,  140,  164,  166 
Plinv,  59-60 

Plumsock  Forge,  175;  see  also  Pears’ 
Bloomery 

Plumsted,  Clement,  118 
Plymouth  Colonv  (Massachusetts) , 7-8 
Poco  Creek,  172 
Pool  Forge,  19.  130.  152,  171 
Poole  Forge  (Lancaster  County) , 47, 
98,  120,  152,  173 
Porcelain  test,  55-57 
Potash,  95 

Potters,  69.  99,  107-8 
Pottery,  3.  165 
Potts,  David,  124 
Potts,  Isaac,  42,  125,  173 
Potts,  John,  vi,  118,  121,  124,  130.  172 
Potts,  Joseph,  42,  143,  173,  179-81 
Potts,  .Samuel,  121,  143.  173.  174 
Potts,  Samuel,  and  Company.  142,  172, 
174 

Potts,  Thomas,  35,  117,  152,  157 
Potts.  Thomas  (son  of  John),  121, 
122,  125,  131 
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Potts,  Thomas,  Jr.,  171 
Potts,  Thomas,  and  Company,  142-43, 
172 

Potts,  William,  173 
Potts  and  Hobart,  174 
Potts  family,  35,  40,  117,  129-31,  154, 
159 

Pottsgrove,  vi,  172,  180 
Pottsgrove  Forge,  101,  102,  172 
Pottsgrove  steel  furnace,  142,  172 
Pottstown,  vi,  131 
President,  U.S.,  150 
Preston,  Samuel,  152 
Prices,  1 12-14 
Priestley,  Joseph,  131 
Principio  Company,  Maryland,  44 
Principio  Forge,  12 
Printz,  Johan,  12-14 
Prisoners  of  war,  98-99 
Probst,  John,  33,  117 
Probst’s  Works;  see  Westmoreland 
Furnace 

Providence,  Rhode  Island,  9 
Provincial  Conference,  Convention, 
122,  163 

Pueblo  Indians,  3 

Quakers,  97,  122,  165 
Quittapahilla  Creek,  172 
Quittapahilla  Forge,  48,  118,  172 

Raleigh,  Walter,  4 
Randolph,  Edward,  9 
Rawle,  Francis,  121,  152 
Raynham  Works.  Massachusetts,  8 
Read,  Charles,  118 
Reading,  26,  58,  131,  165 
Reading  Forge,  174 
Reading  Furnace  (Berks  County)  , 174 
Reading  (Redding)  Furnace  (Chester 
Countv),  19,  20-21,  27,  34,  40,  43, 
70,  17i 

Reading  Iron  Works.  163 
Reading  mine,  58 
Reamur,  R.  .4.  F.  de,  80 
Rebecca  Furnace,  172 
Redemptioners;  see  Indentured  ser- 
vants 

Redstone  Creek,  175 
Redstone  Furnace,  54,  175,  177 
Reese,  L..  and  Companv,  175 
Refinery  forges,  10  , 40  , 48  , 72-74,  109- 
10;  see  also  Forges 
Religious  life,  27-28 
Rent,  114 

Rentgen,  Clemens,  92,  174 
Report  on  Manufactures,  149 
Resmelting  furnaces;  see  Air  furnaces 
Retorts,  60 


Revolution,  American,  42,  49-51,  53, 
58,  88,  98-99,  112,  121,  122,  124- 
26,  141-44,  156,  158,  160,  162-64 
Richmond,  Virginia,  46 
Richmond  Township,  119 
Ridgely,  Charles,  51,  173 
Rigby,  John,  49 

Rigby,  J.  S.,  and  Company,  172 
Ringwood,  New  Jersey,  95 
Roaring  Brook,  176 
Roberts,  Hugh,  85 
Robeson  Township,  174 
Rock  Forge  and  Slitting  Mill,  51,  174 
Rock  Run  Furnace,  171 
Rockdale  Forge,  45,  173 
Rockland  Forges,  173 
Rokeby  Rolling  Mill,  45,  175 
Rolling  mills,  76-79,  89,  141,  153,  165- 
66;  see  also  Slitting  mills 
Romans,  59 
Roosevelt,  Nicholas,  89 
Ross,  George,  48,  122,  125,  172,  173 
Ross,  John,  117,  172 
Rowley,  Massachusetts,  8 
Roxborough  Furnace;  see  Berkshire 
Furnace 
Roxburv,  175 
Ruble’s  Run,  175 
Ruck,  John,  8 
Rumsey,  James,  88 
Russia,  138,  149 

Rutter,  Thomas,  32.  35,  39,  40,  43,  44, 
117,  118,  152,  154,  171 
Rutter,  Thomas,  Jr.,  121 
Rutter  familv,  40,  117.  130,  159 
Rutter’s  Forge,  130,  171 

Saconv  Creek,  174 
Sadsburv  Forge,  47,  176 
Saint  Tames’  Church  Bloomerv.  44 
Saint  Petersburg.  Russia,  166 
Salem,  Massachusetts,  8 
Salford  Forge,  119,  173 
Sallv  Ann  Furnace,  23,  42,  43,  122,  174, 
177 

Salt,  52.  163 

San  Salvador,  1 

Sanderson,  Francis,  49 

Sandstone,  66 

Sarum  Forge,  161,  171 

Sarum  Iron  Works,  44,  157,  165 

Sarum  Slitting  Mill,  172 

Saugus  River,  Massachusetts,  6,  7 

Savage,  Samuel,  Jr.,  118 

Savage  family,  130 

Sawmills,  20,  24,  44,  95,  152,  153 

Schoepf,  John  D.,  33,  58 

Schuyler  Copper  Mines,  87 


INDEX 


213 


Schuylkill  County,  57,  175 
Schuylkill  Forge,  175 
Schuylkill  Gap,  175 
Schuylkill  River,  31,  89,  175 
Schuylkill  Valley,  19,  26,  32,  33,  39-43, 
66,  130,  133,  142,  154,  157 
Scituate,  Massachusetts,  7 
Scoria;  see  Slag 
Scotch,  96,  117 
Scotch-Irish,  96 

Seaton  Iron  Works,  England,  61 

Seidel,  P.,  176 

Seven  Years’  War,  95 

Seyfert  Forge;  see  Gibraltar  Forge 

Shadyside,  Pittsburgh,  54 

Sharp  and  Curtenius,  88 

Shaw,  John,  105 

Shears,  77 

Shearwell  Furnace,  172;  see  also  Oley 
Furnace 

Sheffield,  England.  81 
Shipbuilding,  16.  43,  45,  46,  165 
Shipping,  144,  147,  148,  150 
Shoenberger,  Peter,  51,  117,  175 
Shoffer,  Jacob,  119,  172 
Shrewsbury,  New  Jersey,  11,  134 
Silica,  3,  61 
Silver,  2-4,  15,  16 
Silversmiths,  165 

Slag,  65,  68,  69,  75,  79-81,  84,  102,  131 
Slate,  66 

Slaves,  93,  96,  99,  102 
Slitting  mills,  11,  37,  41,  43.  44,  76-79, 
89,  99,  104,  114,  120,  137-40,  143, 
152,  164 

Slocum,  E.  and  B.,  176 

Slocum’s  Hollow  Bloomerv,  176 

Slough,  Matthias,  121.  122,  125,  127 

Smeaton,  John,  71.  83 

Smelters;  see  Founders 

Smith,  James,  49.  122,  125,  127 

Smith,  "rhomas  and  William,  47,  172 

Smith,  W.  H.,  174 

Soho  Works,  New  Jersey,  89 

Soleburv  Forge,  44,  173 

Soundwell  Forge,  175 

South  Mountain,  49 

Southampton  Adventurers,  5 

Spain,  64,  80 

Spang  Forge:  see  Oley  Forge 
Spaniards,  1.  2,  4 

Speedwell  Forge  (Berks  County)  , 176 
Speedwell  Forge  (Lebanon  County)  , 
47,  48,  172 

Spotswood,  Alexander,  5,  18,  135 
Spring  Creek,  174-76 
Spring  Creek  Forge,  51,  175 
Spring  Forge  No.  1 (Berks  County) , 
130,  171 


Spring  Forge  No.  2 (Berks  County) , 
129,  172 

Spring  Forge  No.  3 (York  County) , 
48,  173 

Spring  Furnace,  176 
Spring  Grove,  19 

Spring  Grove  Forge,  47,  120,  130,  174 

Spring  Hill  Furnace,  54,  175 

Springton  Forge,  44,  173 

Spruce  Creek,  175 

Spruce  Creek  Forge,  51,  175 

Stamping  mills,  74-75,  84 

Steam  carriages,  88-89 

Steam  engines,  86-89 

Steam  power,  79,  91,  92 

Steamboats,  88 

Stedman,  Alexander  and  Charles,  47, 
127,  128 

Steel,  80,  138,  149-50,  163;  blister  or 
cemented,  37,  46,  75,  80-81,  91,  140; 
crucible,  76;  Damascus,  80;  im- 
ported, 146,  166;  Sheffield,  81; 

Toledo,  80;  Wootz,  80 
Steel  furnaces,  37,  40.  41,  45-46,  51,  75- 
76,  114,  137-40,  142,  143,  146,  153, 
163-66 

Stevenson,  George,  48,  50,  121,  173 
Stiegel,  Elizabeth,  130 
Stiegel,  Henry  William,  27,  28,  47,  117, 
120,  127-29,  130,  152 
Stiegel  family,  130 
Stockers,  105,  108,  110 
Stone  utensils,  3 

Store,  plantation,  20,  23-24,  103,  112, 
113 

Stove  plates,  69,  70,  83,  84,  107,  108 
Stoves,  22,  69,  85-86,  90 
Stowe  Furnace,  19 
Stuckofen,  65,  66 
Stuvvesant,  Peter,  13 
Sulphur.  3,  55,  57,  61,  108 
Sunderland,  England,  90 
Supreme  Court  (Pennsylvania)  , 121 
Supreme  Court  (United  States)  , 121 
Supreme  Executive  Council.  126 
Susquehanna  River,  32,  52,  127,  161-62 
Susquehanna  Valiev,  19,  46-50 
Sweden,  12,  14,  80,'  133-35,  137-39.  149 
Swedenborg,  Emanuel,  32 
Swedish  settlers,  12-14,  33,  57 
Swope,  Benedict  and  Company,  172 
Svlvan  Eorge  (also  Oliphant’s  Forge)  , 
54,  175 
Syria,  80 

Tariff,  131;  England,  147;  Pennsyl- 
vania, 144-46;  United  States,  146, 
148-50 
Tasco,  2 

Taunton,  Massachusetts,  8 
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Taverns,  30 

Tavlor,  George,  44,  117,  122,  125,  154 
Taylor,  John,  44,  110,  111,  117,  121-22, 
157,  171.  172 

Teamsters,  105,  106,  111 
Textile  manufacture,  93 
Thomas,  Gabriel,  15,  17 
Thompson,  William,  48,  124 
I'hornburg,  Joseph,  125 
Thornburg,  Robert,  49,  50,  172,  173 
Thornburg  Forge,  173 
Thornburg  Furnace,  21 
Thornbury  Forge,  174 
Thornton,  William,  88 
Tilt  hammer,  76,  79,  104,  140,  152:  see 
also  Plating  forges 
Tin,  2,  15,  16 

Tin  plate  works,  19,  46,  96,  99,  104, 
163,  165 

Tinicum  Island,  12,  14 
Tinners,  165,  166 
Tobacco,  5 

Transportation,  30-32,  39,  51-52,  61. 

126,  159,  160 
Travelers,  32-34 
Treaty  of  Aix-la-Chapelle,  138 
Trenton,  New  Jersey,  13 
Truck  system,  112 
Truckenmiller,  John,  127,  173 
Tucker,  Tempest,  51,  173 
Tulpehocken,  119 
Tulpehocken  Creek,  152,  172,  173 
Tulpehocken  Eisenhammer,  161,  172: 

see  also  Charming  Forge 
Turnbull,  William,  118,  153,  154,  174 
Turnbull,  Marmie,  and  Company,  127, 
153 

Turner,  Daniel,  51,  175 

Turner,  Joseph,  44,  48,  118 

Turner’s  ('Billington)  Iron  Works,  175 

Tuscarora  Creek,  51 

Tuyere,  66,  68 

Twaddell.  William,  173 

Twaddell’s  Forge,  173 

ITdree.  Daniel,  40,  58,  122-24,  173 
Union  Forge  (Blue  Mountains)  , 172 
llnion  Forges  (Berks  County)  , 176 
Union  Furnace  and  Forge  (Fayette 
County) , 54,  174,  177 
Union  Township,  172,  173 

Valley  Creek,  42,  171,  173 
Valley  Forge,  34,  111,  125,  171:  see  also 
Mount  Joy  Forge 
Van  Leer,  Samuel,  174 
Vincent  Forge  and  Steel  Furnace,  142- 
43,  172 

Vincent  Slitting  Mill,  43,  174 


Virginia,  4-6,  53,  130,  134,  135,  137, 
153,  162 

Virginia  Company  of  London,  4,  5,  15 
Voight,  Henry,  88.  91,  92,  173 

Wacke,  66 

Walker,  Daniel,  and  Company,  171 
Walloon  method,  72 
Wampanoag  War,  9 
War  of  1812,  124 

War  of  the  Austrian  Succession,  138 
AV^arrior’s  Mark  Run,  51 
Warwick  Furnace,  19,  20,  25,  27,  28,  34, 
40,  63-64,  68,  85,  89,  120.  130,  131, 
159-60,  171,  177 

Warwick  Iron  Works,  97,  111,  163 
Warwick  mine,  58 

Washington,  George,  32,  34,  42,  75,  121 
VV’ashington,  Pennsylvania,  166 
Washingtonburg,  164 
Water  power,  18,  37,  39,  44,  54,  55,  64- 
66,  71,  72,  76,  77,  79,  91,  99,  159 
Water  wheels,  19,  23,  24,  54.  65,  71,  73, 
76 

Water  works,  88,  89 
Watt,  James,  86 
Wavne,  Anthony,  51,  53 
Weapons,  1-3,  9,  50.  75.  124,  164 
Wear  River,  England,  90 
Webb,  J.,  176 
Weiss,  G.  M.,  172 
\Vells.  Richard,  92 
Welsh,  96,  99,  117 
Welsh  Mountains,  47 
West  Brandvwine  Creek,  45,  174 
West  India  Company,  14 
West  Indies,  1,  24,  32,  97,  127,  141,  142, 
147,  161 

Westmoreland  County,  175 
Westmoreland  Furnace,  33,  54,  152,  175 
Westmoreland  Iron  Works,  153 
Wheelers,  108 
Wheelwrights,  165,  166 
White  Clay  Creek,  43-44,  171 
WTitefield,  George,  27 
Whitesmiths,  79,  165,  166 
Whittemore,  Amos,  91 
Williams,  Roger,  9 
Wilmington,  Delaware,  12,  46,  91 
Wilson,' James,  44.  92,  117,  120-22,  129, 
153,  173 

Windsor  Forge  (Berks  County) , 173 
Windsor  Forges  (Lancaster  County) , 
19,  47.  97,  118,  122,  171 
Windsor  Furnace,  122,  173 
Windsor  Township,  173 
Winthrop,  John,  Jr.,  6,  8,  9 
Wire  manufacture,  46,  79,  163,  165;  see 
also  Iron  wire 
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Wishon,  Conrad,  111 
Withers,  M.,  176 

W^ood:  objects,  3;  shortage,  24,  43,  61; 
use  in  iron  manufacture,  4,  9,  14, 
18,  20-21,  24,  32,  39,  54-56,  59,  61- 
64,  70,  79,  110,  111,  159 
Wood,  Michael,  131 
Woodcutters.  105,  110-11,  126 
Wooddrop,  Alexander,  152,  171 
Woodhouse,  James,  131 
Wool,  91,  96,  133 

Workers,  7,  19,  29,  35,  64,  66,  69,  93- 
115,  126,  147,  154;  amusements, 
29-30;  brought  from  England,  6; 
cost  of  living,  112-14;  cottages,  19, 
20,  22;  education,  27;  hours,  69; 


nationalities,  96;  number,  69,  78, 
79,  94,  98-101;  organization,  115, 
131;  religious  life,  27-28;  wages, 
37.  95,  96,  100,  105-12,  114,  159, 
160,  179;  women,  26,  102,  111 

Yellow  Breeches  Creek,  174,  175 
York,  30,  47,  164,  166 
York  County,  44,  48-49,  55-57,  172,  173 
Yorke,  Thomas,  117,  121 
Youghioghenv  Forge,  54,  176;  see  also 
Lamb’s  Forge 
Youghioghenv  River,  176 
Y’ucca,  3 

Zacotollan,  2 
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Readers  of  Arthur  C.  Bining’s 
Pennsylvania  Iron  Manufacture 
in  the  Eighteenth  Century  may 
wish  to  order  The  Blacksmith, 
Artisan  Within  the  Early  Com- 
munity, an  attractive  catalogue 
of  1 05  photographs  of  the 
blacksmith’s  art,  introduced  by 
John  D.  Tyler,  edited  by  Vernon 
Cunnion  and  Carroll  ].  Hopf, 
and  published  by  the  Pennsyl- 
vania Historical  and  Museum 
Commission,  Harrisburg,  1972. 
(Orders  in  Pennsylvania  add 
State  sales  tax.) 


$2.50 
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